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For Thrust Loads 
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ACKERMAN WHEELS solve the 
problem of securing maximum landing 
gear efliciency with minimum weight. 
The wheels absorb all shock before it 
reaches the axle and make air-resisting 
rubber shock absorbers unnecessary. 


Data on Ackerman equipment 1s 
available for Designers and Engineers. 


The ACKERM@E 


ROCKEFELLER Bigp4ND 











1, Wh November & 1917 AVIATION 451 


[HE MODERN AIRPLANE 














DECREASED 
Weight Rebound - Aijr Resistance 


Official laboratory tests and hundreds of 
flights prove that Ackerman equipment 
means longer service for the airplane 
through the elimination of structural 
weaknesses inherent in wheels of ordinary 
landing gear. 


Wheels built for any weight ma- 
chine from five hundred pounds up. 


MPEEL COMPANY 


R BAND, OHIO 











AVIATION November ], 1917 Nove 


— 


A revised edition of this in- 
structive and valuable book 
on Carburetion is now ready. 
It makes clear the reasons 
for Zenith supremacy in 
the field of aviation. A copy 
will be sent on request. 
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gen UK facilities at Miami, Florida, 
N & Zs and at Newport News, Virginia, 
permit us to take for aviation training 
immediately several more students on 
land and water machines. 

This offers an excellent opportunity 
for men to gain aviation training at 
old established schools where the best 
of instruction and a wide variety of 
types of aeroplanes, hydroaeroplanes 
and flying boats are available. 





Students will be accepted in order of en- 
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Army and United States Navy and abroad. 
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Whirling Table and Method of Testing Model Airscrews at N. P. L. 
By A. Fage, A.R.C.Se., D.C. 


At the present time there are two different methods of test- 
ing airscrews at the National Physical Laboratory, (a) with 
an airscrew dynamometer mounted on a whirling table and, 
(b) with an airserew balance designed for use in a wind chan- 
nel. 
The present article deals only with the first of these meth- 





of the whirling table is carried up from the floor to the roof, 
the arm being stiffened by connecting the tubes to a canti- 
lever built up of light angle iron and provided with cross 
bars and steel wire ties. The whirling table is driven by a 
14 hp. electric motor, through a worm reduction gear of 28 


te 3. 
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ods, but the author hopes to obtain permission to publish, in 
the near future, a description of the airserew balance. 
Description of the Whirling Table and the Airscrew Dynamometer 
A brief description of the whirling table as first designed is 
given in the “ Technical Report of the Advisory Committee 
for Aeronautics, Year 1909-10,” but since that time both the 
dynamometer and the method of experimenting have been con- 
side rably modified and improved.* 

lhe whirling table, a photograph of which is given in Fig. 
1, is housed in a galvanized iron shed, 80 ft. by 80 ft., so that 
the airscrew experiments may be carried on independently of 
the atmospheric conditions. The over-all diameter of the 
whirling table is 60 ft., the dynamometer being carried at the 
end of an arm of length 30 ft., which is built up of light steel 
tubes tapering from 11% in. diameter at the axis to 1 in. di- 
ameter at the extremity. These tubes are spaced 12% in. 
apart and are connected together by struts. The central post 


* » - P * 
See the later reports of the Advisory Committee for Aeronautics. 


WHIRLING TABLE AT THE N. P. L. 


To avoid straining the central post by the inertia of the 
arm when the motor is stopped, the post is cut immediately 
above the worm wheel and the upper and lower parts con- 
nected by a ratchet gear which allows the free rotation of the 
arm. 

The speed of rotation of the whirling table, which is regu- 
lated by an adjustable resistance in the armature circuit of the 
motor, can be varied from 3 to 17 r.p.m., corresponding with 
translational speeds at the end of the arm of 6 to 35 m.p.h. 

For the purpose of transmitting current to the motor driv- 
ing the airscrew, and also to the measuring apparatus, during 
the rotation of the whirling table a set of eight slip rings are 
fixed to the post. 

The airserew shaft is driven by an endless rubber belt by a 
2 hp. motor carried on the arm, the speed of the motor being 
regulated from an observation table in the corner of the whirl- 
ing shed. 

A small revolution counter driven by the airscrew shaft is 
connected electrically so as to ring a bell every hundred revo- 
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lutions, the airserew speed being timed with a stop-watch for 
a period of about two minutes. A second bell rings at each 
revolution of the whirling table, so that by timing the rings 
against a stop-watch the speed of rotation of the whirling 


PROPELLER DyYNAMOMETER 


Fig. 2. 








table and hence the speed of translation of the airscrew due to 
motion of the whirling table may be calculated. 

As would be expected, the air in the whirling shed is set in 
motion by the whirling table and also by the backwash of the 
airscrew, the velocity of translation of the airserew through 
the air being obtained from the measurements of both the ve- 
locity of translation of the airscrew due to the rotation of the 
whirling table and the velocity of swirl of the air. The ve- 
locity of this air swirl is measured by a Pitot tube mounted at 
the end of a light arm opposite to that carrying the airscrew, 
the tube following the airscrew at a distance of about 100 ft. 
so that it is well out of the region of the direct action of the 
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reduction of air pressure due to the contrifugal head jp the 
connecting pipe the reading of the manometer is proportional 
to V—s’'—V’", that is, s° _28V, from which the velocity of th 
swirl may be ecaleulated since V is a measured quantity. Th 
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speed of the air swirl, when the airserew is not working, 
about 8 per cent of the arm speed. 

A measurement of the air swirl is made at each determine 
tion of the performance of the airserew since the swirl 
locity depends on both the rotation speed of the whirling 
table and the slip stream at which the airscrew is working 
At a low translational speed when the airscrew is giving a by 
thrust the velocity of the air swirl may be negative. 

Description of the Airscrew Dynamometer 


Two sketches of the airscrew dynamometer, a general a 
rangement and a sectional drawing, are given in Figs. 2 andi 
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Fig. 3. 


slip stream. ‘The tube is connected through an airtight mer- 
cury seal at the top of the central post to one limb of a mano- 
meter, the other limb being open to the atmosphere. 

If V be the velocity of the end of the whirling arm and s the 
velocity of the air swirl in the sned, the velocity of the tube 
relative to the air is V—s, so that taking into consideration the 


PROPELLER DyYNAMOMETER—SECTION 


The dynamometer was designed to measure a maximum thn 
of 15 lb. and a maximum torque of 4 lb./ft., but with m 
airserews of 14 scale measurements greater than 4 lb. for 
thrust and 1 lb./ft. for the torque are rarely made. 

The airscrew shaft is driven through flat coiled spring?’ 
the extension of the springs, which is proportional to 


— —= as rH 











1, 19 November 1, 1917 

| in the torque, being measured by the relative displacement of a 
ortional pointer over a small drum a, which carries a small slip of 
y Of the paper. The position of the pointer at any time during the 
y. The experiment is recorded by passing a series of sparks through 





the paper, so that if the zero position of the pointer is also 
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DIAGRAMMATIC SKETCH OF THRUST- 
BALANCING APPARATUS 
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against an oscillating lever d which is pivoted at its center, the 
lower end of the lever being directly controlled by the thrust 
spring b, the tension in which is adjusted by the poppet head 
f, and two adjustable stops c, c’, both stops being insulated 
electrically from the rest of the dynamometer. 
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. recorded on the paper the magnitude of the torque may be di- The method of indicating when the thrust of the airscrew is 
S rectly calculated from the known calibration of the springs. balanced by the pull of the spring is illustrated by the dia- 
cing, is Alternate torque springs. are wound in opposite directions grammatie sketch of Fig. 4. From the diagram it is seen that 
so that tendencies to unwind due to centrifugal force almost — the direction of the current through the galvanometer depends 
TMM counterbalance each other. A small torque correction, the whether the lever is touching stop ¢ or stop c’. When the 
rirl ve magnitude of which is a function of the rotational speed, is thrust of the airscrew balances the pull of the thrust spring, 
*hirling made to each torque measurement. and the oscillating lever is floating midway between the two 
orking The airscrew shaft is allowed a small axial movement, about stops, currents of equal magnitude but of opposite direction 
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galvanometer and the inductance of the cireuit. 

The sensitivity of this method of balancing is very great, 
and it will be noted that the accuracy is not affected by any 
variation of the battery voltage. Moreover, any variation of 
the contact resistance at either stop is very small compared 
with the large resistance of the cireuit. Each stop has a hard- 
ened steel point which makes contact with a small flat hard- 
ened steel dise at the bottom of the oscillating lever. 

Oscillations in the torque springs due to any small irregu- 
larity of the driving torque are damped considerably by the 
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given a tension of known magnitude and the whirling table q 
steady speed of rotation, and then the speed of rotation of the 
airserew is adjusted until the thrust of the airserew balaneg 
the tension in the thrust spring, the balance being maintained 
for a period of about two minutes, during which time the 
translational speed of the end of the whirling arm, the rota. 
tional speed of the airscrew and the velocity of swirl of the 
air are all measured. At the moments of exact balance of the 
airscrew thrust, and whilst the measurements of the rotational 
and translational speeds of the airscrew are being made, the 
torque is electrically recorded. 
The experiments are condueted 
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by two observers, one observing the 
galvanometer of the thrust balane- 
ing apparatus, recording the torque, 
and measuring the rotational speed 
of the airserew, the other taking 
the measurements of the rotational 
speed of the arm and the swirl 
velocity of the air. Usually twenty 
sets of observations are needed to 
completely define the performance 
of the airserew, each set taking 
about 4 min. 

The data of the experiments 
made with the model airserew 
tested in this instance are given in 
Figs. 6 and 7. The curves of Fig, 
6 show the relationship between the 
translational and rotational speeds 
of the airscrew at constant values 
of the thrust, from which it will be 
noted that the experimental mean 
pitch—that is, the distanee moved 
4 forward into the air during one 

revolution, when the thrust of the 
: airscrew is zero, is 1.88 ft. 
The eurves of Fig. 7 give the 
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relationship between the torque and 
the translational speed at constant 
values of the thrust. The values 
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THRUST OF AIRSCREW 


oil dash pot K, in Fig. 3. The dash pot consists of a series of 
eoneentric dises, alternate dises being attached to a sleeve 
earrying the inner ends of the torque springs, and to the drum, 
to the inside of which are fixed the outer ends of the springs. 
The vibrations of one end of a torque spring relative to the 
other are damped out by the viscosity of the oil between the 
two series of dises. 

The plane of the airscrew passes through the axis of rota 
tion of the whirling table, and the centrifugal foree due to the 
weight of the airscrew has no component in the direction of 
the thrust. The centrifugal force acting on the airscrew shaft 
has a small component in the direction of the thrust which is 
automatically corrected for by the centrifugal force of a small 
mass m acting through a bell crank lever n, Fig. 3. 

The Method of Conducting the Airscrew Experiments 

It is now proposed to describe the method of conducting an 
airsecrew experiment, the article being illustrated with the data 
taken from experiments on a model airscrew. The seale of the 
model airserew was 1, full size, the diameter of the full-size 
airserew being 9 ft. 2 in. 

Firstly, the reading of the poppet head f, when there is no 
tension in the thrust spring is obtained from the static experi 
ments on the airscrew, namely, experiments made with the air- 
screw rotating at a fixed point. In Fig. 5 the reading of the 
poppet head has been plotted against the square of the rota 
tional speed, from which it is seen that for all practical pur 
poses the static thrust of an airserew is proportional to the 
square of the rotational speed. 

The reading of the poppet head, when the airscrew is not 
rotating and obviously giving no thrust, is 3.9 turns, so that 
from the calibration of the thrust spring—3 turns represent 
1 lb.—the thrust of the airscrew at any reading of the poppet 
head is known. 

The testing of an airserew under working conditions similar 
to those of practice is now commenced. The thrust spring is 





RELATIONSHIP BETWEEN TRANSLATIONAL SPEED AND 


of the thrust and torque of Figs. 6 
and 7 are to be used for the stand- 
ard atmosphere of temperature 156 
deg. C. and pressure 760 mm., the 
correction factors being caleulated from the observations of 
temperature and pressure taken during the experiments. 

The curves of Figs. 6 and 7, which are plotted directly from 
experimental observations, are not in a convenient form fora 
ready calculation of the performance of the airserew under 
working conditions. A more convenient and compact form of 
presenting the airscrew data is in terms of absolute coefficients 
An absolute coefficient has the great advantage that its value 
is independent of the system of units employed so long as the 
units themselves are dynamically consistent, or, expressed 
simply, an absolute coefficient has no dimension. 

Absolute coefficients are thus especially favorable for an i- 
ternational comparison of experimental data. The results of 
experiments as caleulated from such absolute coefficients may 
he directly expressed in practical units on either the English 
or the metri¢ system. 


TORQUE AT CONSTANT 


If } translational speed of the airscrew. 
n = rotational speed of the airscrew. 
l thrust of the airscrew. 
V torque of the airscrew. 
J) = diameter of the airserew. 


and ¢ = density of the air, 
we may write 7 T.oV’D or T T'.on'D*, so if T, 0, V,% 
and D are expressed in any system of consistent units 7. and 
7".. will have no dimension and so are absolute coefficients. 

In the British text-books on dynamics the units of foree, 
mass, length and time are the poundal pound, foot and see 
ond, but the lb.-slug-foot-seeond system of consistent units 8 
usually employed by the engineer. Accordingly, expressilg 
the density of the air in slugs per eu. ft—o = 0.0762 lb. pet 


0.0762 : as : 
eu. ft. spo» that is, 0.00237 slugs per ecu. ft. at a tele 
) ar 


perature of 15.6 deg. C. and pressure 760 mm.—the value of 
the thrust in lb. may be calculated from the value of 7, or Te 
if V be expressed in ft. per see., m in revolutions per sec., and 
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p in ft. In a similar manner we may write either Q = 
2 5 
Q.eV'D' or Q = Q'een D. 
In Fig. 8 the performance of the airserew has been ex- 
pressed in two ways, first, by plotting T. and Q. against 


7 . _ : V 
(2), and second, by plotting 7”. and Q*. against (<)> 
nD nD 
(S) being also ari absolute coefficient. Since =f, 
n 
7 Ns , 
(=): and Q’. = a.( ay the airserew performance may be 
n ) ” 


AVIATION 


Performance 


(. 110 

20 9.167 
T 

(=7) and (2) as measured from the curves being 


0.157 and 0.0209 respectively. 


459 


, = 0.00237 slugs per cu. ft. (assuming the temperature of 
the air to be 15.6 deg. Cent. and the pressure 
760 mm.) 

The value of (—) at which the airserew is working is 


) that is 0.60, the corresponding values of 


Hence, 
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Fig. 8. PerRFORMANCE CURVES.OF AN AIRSCREW 


expressed completely by plotting either 7, against 


V ry V 
(—) or 7". and Q’. against (—). 


The efficiency is the ratio of the useful work done by the 
airserew to the total work put into the airserew so that 
efficiency, 


and Q. 


Thrust 


1 = On > Torque < Rotational speed 


» sion Gla) 
~ InQ. SnD? °* 2nQ*. SnD?" 


Efficiency being the ratio of two like quantities is, of course, 
an absolute coefficient. We see, then, that the performance 
of an airserew may be expressed completely in two systems of 


< Translational speed 





absolute coefficients—either 
(Te, @. *nD’ 4) Or ( r ’ Q'ey nD? n); 


and the usefulness of such a system will be apparent from a 
ealeulation such as in the following paragraph. 

To ealeulate the values of the thrust and torque of the air- 
serew at ground level, when it is moving through the air with 
a translational speed of 75 m.p.h. and a rotational speed of 
1200 r.p.m., we express the known data in consistent units, 
so that 

V=110 ft. per see. 

n = 20 revs. per sec. 

D = 9.167 ft. 


T = 0.00237  (9.167)* & (110)* & 0.157 = 378 lb. 

Q = 0.00237 & (9.167)* & (110)* 0.0209 = 460 lb.-ft. 

The efficiency = a3 aie erteerts ) A= 
“——2nQn 2x X 460 K 20 

The thrust and torque could, of course, be calculated from 
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.240.371—To William C. Robinson, Grinnell, Iowa. 


.240400-—-To Fabian Zemojtxel, 
,240,669 


.240,812—To Joseph A. Blondin, Los Angeles, Cal. 


,241,072—To 


.241,219—To Martin Jelalian, Cranston, R. I. 


241,623—To Arthur L. Gusey, Walla Walla, Wash. 
.241,860—To 
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Landing-Chassis 
for Airplanes. 

Philadelphia, Pa., assignor of one- 
third to Joseph Sobolowski, Philadelphia, Pa. Launching De- 
vice for Airplanes. 

To Ellis Capps, Forest City, Ark 


SEPTEMBER 25, 1917 





Flying Apparatus. 


Airplane Con- 


struction. 


Stanislaw Paul Zywng, Middleton, Conn. Flying 


Machine 


.241,092—To Louis Coatalen, Wolverhampton, England, assignor of 


one-half to Sunbeam Motor Car Co., Ltd., Wolverhampton, Eng- 
land. Internal-Combustion Engine for Airplanes. 
Dirigible Airship for 
Military Purposes. 

OCTOBER 2, 1917 
Aerial Vessel. 
Boston, Mass. Plane for Flying 


James S. Lang, 


Machines. 





In the Oct. 15 issue of AVIATION AND AERONAUTICAL ENGI- 
NEERING there were published detailed drawings of the Aus- 
trian Albatros biplane, Hansa-Brandeuburg type, equipped 
with a 200 hp. Warchalowski engine. The following official 
detailed description of this airplane is now made public: 


The enemy airplane described, which was captured almost 
intact in 1916, does not differ sensibly from those of the 
same type in use since the beginning of the war. It shows no 
substantial improvements, except slight changes with regard 
to the position of the radiator, the housing of the engine, the 
tail planes, ete. The general outline of the aircraft as regards 
the body, the landing gear and the main body have under- 
gone practically no changes from the beginning of the war to 
this day. 

To cope with the latest means of defense on land as well as 
in the air, the first requirement of an airplane, even if for 
reconnaissance work, is its high speed, whereas the Hansa- 
Brandenburg, judging from the pitch of the propeller, cannot 
exceed 155 km. That part of the angle of vision which is so 
highly prized by most pilots is obstructed here by the engine, 
which stands high for the sake of stability, and by the radiator. 

Nor does the radius of action prove to be high. Judging 
from the speed and from the gasoline supply the machine 
cannot make, under the most favorable cireumstanees, a trip 
of over 550 km., which is very limited for a reconnoitering 
plane. 

Pilot and gunner are completely exposed to the fire from 
enemy machine guns. Only from below are they slightly pro 
tected by a thin armor on their seats. The center of gravity 
of the plane, by actual calculations, has been found with full 
load to be 10 em. above the axis of thrust, whereas at the end 
of the trip, when the fuel supply is almost exhausted, it goes 
as high as 20 em. above the said axis. 

The center of gravity moves about considerably longi 
tudinally, owing to the fact that the gas tank, which serves also 
as seat for the pilot, is located far behind the center of gray 
ity of the machine. 

Moreover, the center of resistance is high with respect to th 
axis of thrust, due to radiator wind shields, machine guns, 
the large fixed tail plane, ete. In view of the poor location 
of the centers indicated, and the poor means of control, due 
to deficient active surfaces or to their limited action, the ma 
chine neither can be easy to handle nor show a high degree 
of stability. 

Because of the wing section used, the position of the spars, 
which are very close to the leading edge, and also because of 
the big gap between the upper wing and the lower one, the 
rear upper spar receives the greatest stress, though its size is 
about the same as that of the front spar. If the machine is 
pulled sharply out of a steep dive, which has raised its speed 
far above normal, the angle of attack being always rather high, 
the point at which the lift is applied will have moved towards 
the middle of the wing, assuming that that point will be 
located at least 0.4 of the chord from the front edge; accord- 
ing to common mathematical data used to ealeulate the 
resistance of our machines, the coefficient is less than 5. 

Neither can the static factor of safety of the body be very 
high, since the four longerons, which make up its frame, are 
much smaller than those commonly used in similar bodies of 
our airplanes. Therefore, the machine must be handled with 
care, owing to its insufficient strength. 


Brief Description of the Machine 


The Body.—The body is of good stream line form. The 
sides consist of vertical members connecting the longerons. 
The framework consists of four fir longerons, properly 
strengthened by cross-frames and the whole rendered solid by 
a good triple-laminated sheathing. The smallest cross-section 
of the longerons at the tail end, between diaphragms, is 2 sq. 
em. This cross-section gradually increases until in the front 
part of the machine its maximum measurement is 12 sq. em. 
Two kinds of transverse frames, varying in strength, are 
used, The stronger frames, which are rigid diaphragms, con 
sist of a 15-mm. fir center, covered with two layers of 3 mm. 
laminated wood to increase the strength, and are placed where 
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the body is subject to high stress. The other frames, whid 
consist of simple non-rigid squares of fir lath, trapezoidal jy 
shape, are used mainly to back up the laminated woo 
sheathing. 

At the junction of the wing spars with the body, the stry. 
ture is strengthened crosswise by steel tubes, 30 mm. in dian. 
eter, which make a solid piece of the whole structure. In the 
front part of the body the cross-framing consists of th 
brackets which support the engine bearers. These are mage 
of tri-laminated wood ranging in progressive thickness froy 
the smallest of 20 mm. to the largest of 35 mm. The engine 
bearers project beyond the front diaphragm of the body 
about 1.5 mm. : 

The Tail Skid.—The detail of this part of the machine j 
very interesting, and is evidently the result of much study, 
especially because of the way in which the cardan or swivel 
has been worked out. 

The Tail Planes.—One of the characteristics of these m:. 
chines is the enormous fixed tail plane, 3.84 sq. m. The ee 
vator, which is 1.65 sq. m., is attached to the fixed plane and 
has exactly the same shape as the latter. 

The vertical fin is rather small. It has a-surface of 1 sq.m 
and balances by about 1 to 5. The ribs of these planes eon. 
sist of steel tubes varying in diameter from 12 to 20 mm 
Only the two pairs of fixed and movable tubes, which ar 
used respectively to support the fixed planes and the rudder, 
are 25 mm. in diameter. Of these two fixed tubes, both the 
horizontal (elevator pivot) and the vertical (rudder pivot} 
are braced with steel wires; in some machines the lower wire 
leading to the horizontal fixed tube are replaced with a tuk 
which takes both tension and compression. 

Of great interest are the details of the tubes connecting the 
tail planes with the end of the body and the hinges attaching 
the rudders to the fixed plane. 

The Landing Gear.—This is of the usual wheel type wit! 
elastic springs. The chassis struts are 35 x 70 mm. tubes, fillel 
with wood, arranged V and joined at their apex by a hor 
zontal tube 32 mm. in diameter. The two front struts, the 
horizontal tube referred to above and the bottom of the body, 
are made perfectly rigid by crossed steel cables 6 mm. in diam- 
eter. The front diagonals are fastened to the sockets, whid 
connect the front struts of the landing gear with the longerons 
of the body. 

Especially worthy of note is the fact that in some machine 
of this type the elastie support of the axle as well as that 0 
the tail skid is replaced by a metal spiral spring. 

Tye cloth-covered wheels, 770 mm. in diameter and 100 mm 
wide, offer nothing of interest. In the center of the axles 
mounted a sprag which is operated by the pilot to lessen the 
run on the ground on landing. The application of sucha 
resistance on the axle may, if not used with care, cause th 
machine to turn over on landing. 

Gasoline Tanks.—Owing to lack of space at the center of 
pressure, the tanks have been placed about 400 mm. to the rear 
thereof and are used as a seat for the pilot. 

Wing Assembly.—This differs from our biplanes in tw 
main points, namely, the excessive stagger of the wings (the 
upper wing projects forward 480 mm. beyond the lower) anf 
the inelined interplane struts with respect to the plane of long 
tudinal symmetry of the machine, The excessive stagger, ® 
has been said, suggested perhaps by the necessity of increasilg 
the range of vision of the pilot, reduces the strength of the 
body and probably reduces in this ease the efficiency of th 
wings, whereas the inclined interplane struts, whose object? 
is to equalize the unsupported lengths of the upper and lowér 
spars, unnecessarily complicate the whole connective systell- 
We say unnecessarily because by placing the uprights vert 
eally and by leaving unchanged the distribution of the truss 
of the upper spar, the lower spar would most assuredly have 
obtained greater strength. The struts are made of tubé 
32 mm. in diameter, which are faired by a small woodet 
frame covered with cloth. 

The strut fittings on the spars are constructed in a vey 
rough way, all weldings being autogenous; they are very heavy 
and offer great head resistance. ; 

The panel bracing consists of simple steel cable of 8 
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strands, all panels use the same size of cable, The lift cables 
run from 7 mm. in diameter for those close to the body to 5 
mm. for the outer cables, whereas the landing cables are 5 mm. 
near the body and 3 mm. for those of the end trusses. 

The wings are perfectly symmetrical with respect to the 


axis of the machine, the couple of the engine being corrected 
by a diversity of incidence, but this gives rise to inconvenience 
when changing the rate of speed. 

The wing section used does not turn upward, and this tends 
to move the center of pressure somewhat to the rear and to 
increase the stress on the rear spar, which is only 0.53 of the 
chord from the leading edge. The wing section is not very 
slender, because the front spar is placed too far ahead. 

To prevent great horizontal strains on the wings due to head 
resistance, and especially due to the stagger between the 
wings, drift cables are used from the upper ends of the two 
front struts nearest to the body, which are secured to the two 
front ends of the longerons. Also the two forward lift wires 
next to the body, for the same purpose, are secured to the end 
of the upper forward struts of the chassis. 

The wings are fastened to the body with a cabane of metal 
tubes, 30 mm. x 45 mm., strongly fastened to each other and 
forming one frame. Provision is made so that the upper wing 
may move slightly longitudinally so as to secure a good bal- 
ance for the machine, 

The lower wing almost touches the body; the attachment of 
the front spar is secured by means of a metal projection of 
suitable thickness engaging a jaw formed on a tube, which 
extends across the body until it reaches the other spar. The 
rear spar connects directly to the diaphragm, to which is also 
fastened the rear strut of the chassis. 

The upper wings as well as the lower ones are internally 
braced by compression members of 25 mm. steel tube and cable 
4or 3 mm. in diameter for the bays near the body, and 3 mm. 
steel wire for the ends. 

The diagonal in the transverse planes between the front and 
the rear struts are very strong, consisting of cable 4.5 mm. in 
diameter close to the fuse and 3.5 mm. in diameter at the ends 
of the wing. 












RESPECTIVE WEIGHTS OF PARTS 
Machine with wings, tail fins, radiator, 
line, oil, machine guns, tools, etc..... 
Weight of radiator wituout water 
Weight of water.... ie 


Tail Fins—Vertical rudder and 
including controls. . 

Elevator (as above)... 

Fixed horizcntal plane. 


fixed empennage, 


Wings—Lower left included, only 
cluding struts) 

Upper diagonals . . 

Lower right... . 

Upper right .... 

SES cidipe 6° 

Armament—Machine sun mounted on the wing 


diagonals (e 


Se 
Mobile gun and magazine 


Instruments on board 
ae 
Two pilots .... 
Gasoline 
eee 


Whole weight of the machin 


LOCATION OF CENTER OF Gravity LONGITUDINALLY 

_ Items, Weighis, Arms. 
Radio outfit . 15 19 
adiator .... 3 ; 
Body, ete. .... 

Gun on wings. . 

a 

Pilot De ae. 4 

ower wing ‘oe 

Machine gun : 

Mobile fun acd magazines 


Moments 

PRG 
2.620 
46,000 
12.000 
2.000 
9.280 
7.100 
12.450 
1.170 
3.960 
3,128 


102,994 
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Arms. Moments 
67.5 8,200 
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os 264 
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920 
4 
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§80 
187 
150 
1,850 
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Kiln-Dried Airplane Woods 

The Forest Service, Department of Agriculture, authorizes 
the following: 

When the United States entered the war the need for wood 
to build airplanes quickly created a difficult problem. Most 
of the air-seasoned wood available had been bought for air- 
planes for the allied nations abroad. Through air-seasoning 
of such stock requires from one to three years, according to 
the size and kind of wood. Kiln-dried stock under the 
methods ordinarily used has frequently proved unsatisfactory, 
and for that reason airplane manufacturers have been reluctant 
to use it. If the needs of the fighting forces were to be met 
adequately and without prolonged delay, it was essential that 
methods of conditioning should be available in which full con- 
fidence could be placed. 

Long before this situation developed the forest products 
laboratory of the Forest Service, at Madison, Wis., had been 
making a scientific study of the drying of wood, and had de- 
veloped a method of drying which has been very successful 
with all the woods tried. Several kilns have been built at the 
laboratory for experimental purposes and a number of dem- 
onstrations made in commercial kilns. Ash and spruce are the 
woods most in demand for airplane construction, and antici- 
pating the present situation, the Forest Service secured a ship- 
ment of partially air-seasoned ash and spruce plank for 
preliminary tests. 

This material was kiln-dried without injury. Later thor- 
oughly green Sitka spruce, white ash (northern and southern), 
white oak, Douglas fir, western white pine, and mahogany 
were secured in the log for testing. The spruce and ash logs 
were cut up and the green material from each species divided 
into three matched groups. One group of each species was 
tested green, another has been set aside to be tested when it 
has air-drid, and the third group was kiln-dried, trying sev- 
eral methods, and then tested. 

Only the results of tests on the spruce have so far been 
analyzed. Comparison with standard tests which had already 
been made shows that Sitka spruce can be kiln-dried from the 
green condition with no more, perhaps less, injury to its me- 
chanical properties than by air-seasoning. Definite specifica- 
tions have been prepared for kiln-drying spruce green from 
the saw for airplane construction, and, if rigidly enforced, 
they will insure kiln-dried stock of this species equal to air- 
dried stock. 

A preliminary study of propeller construction has shown the 
need of such information on propeller woods. The testing of 
the ash and other species now on hand, which inelude several 
propeller woods, is being pushed as rapidly as possible, and 
there seems reason to expect as favorable results as for the 
spruce. 





Book Reviews 


AcQuUIRING WinGs. By William B. Stout: Moffat, Yard & 
Co., New York (57 pp., 75 cents). 

This book gives the basie principles of aviation in simple 
and concise language. The fundamentals of airplane design 
and construction, which the ground student should know pre- 


liminary to his actual training in the air, are here dealt with 
more exhaustively than is often found in much more ambitious 


volumes. Some excellent illustrations accompany the text. 

The author is a recognized expert on aeronautics and is now 
in Government service. Altogether this little volume should 
prove a valuable introductory guide to all those who are 
taking up the study of aviation. 


LEARNING TO Fiy In THE U. S. Army. By E. N. Fales: 
MeGraw-Hill Book Company, Ine., New York (177 pp.). 

The contents of this book run parallel to the instruction 
given under the author’s direction in the U. S. School of 
Military Aeronautics at the University of Illinois. Its contents 
cover, therefore, all of the theoretical part of aviation which 
aviator cadets are expected to have gathered during their stay 
in a ground school. 

Comprehensive chapters are devoted to the types of military 
airplanes and uses; the principles of flight; the mechanies. 
the rigging, and erecting of airplanes; materials of construe- 
tion; cross country flying, ete., ete. 

This handy book, which is of pocket size, should be of the 
greatest help to the aviator cadet for constant reference in 
the preliminary stages of his training. 








Finishing Up and Balancing Airplane Propellers* 


By Frank W. Caldwell 


After the propeller has been roughed out it is desirable to 
let the wood season for a while before finishing. The present 
American practice is to allow only a few days for this season- 
ing. It is the opinion of the writer, however, that longer 
seasoning is desirable. For proper seasoning a period of one 
month at a temperature of about 80 deg. Fahr. and a relative 
humidity of from 45 to 55 deg. is recommended. 











Rack STAND FOR SEASONING PROPELLERS 


Fia. 1. 


For this seasoning the propellers should be hung up on 
racks similar to the one shown in Fig. 1. This rack consists 
of an upright wooden post 4 in. square with pieces of 1 and 
11% in. iron pipe stuck through it. 

The photograph was taken in a storeroom on the Mexican 
border. In this case it was found necessary to keep the floor 
wet down and a number of buckets of water standing in the 
room to maintain the humidity necessary to preserve the life 
of the wood. 

By hanging the blades in a horizontal position a uniform 
circulation of air is maintained and the drying is done uni- 
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ig. 2. Device ror Currinc Center Houe or PROPELLER 
Huss 
formly. After the seasoning is complete it is desirable to 


install the hub before any further work is done. 

The hubbing practice is at present very unsettled. The 
European practice is to allow one sixty-fourth of an inch 
oversize holes for the large center hole and for the bolt holes. 
In this case the whole drive must depend on the friction of 
the flanges. 

* The present article is the third and last of a series dealing with 
the construction of airplane propellers, which has been contributed by 
the author to AVIATION AND AERONAUTICAL ENGINEERING, the first 


article having appeared in the issue of May 1, 1917, and the second 
in the issue of Oct. 1, 1917. 


In American practice it has been considered desirable 4 
make the hub. flanges as small as possible in order to gay 
weight. In some eases the {anges have been made so gmaj 
that the friction alone was not great enough to drive, They 
it was necessary to have a neat press fit of the hub in the lary 
center hole and a driving fit of the bolts in the bolt holes, i 
order to make the bolts do part of the driving. 

A simple ealeulation will show what would happen in ey 
the friction of the hub flanges were not great enough to drip 
the propeller and the bolts were fitted one sixty-fourth ing 
loose in the holes. 


Take the case of a direct drive eight-cylinder engine turning J 


at 1400 r.p.m. There will be 4 1400 = 5600 pulsations pe 
a 





162 


THE BLADES 

The surface gage is set at the height of the point @ and the py 
peller is swung round through 180°. The point 0 equidistant frm 
the axis is then trimmet down by the gage to the same height asa 


Fic. 3. “ TRACKING ” 


minute. Since the propeller is a flywheel it must absorb thee 
pulsations. If the friction of the hub flanges is not gret 
enough to drive, the flanges will slip at each pulsation until 
they come in contact with one side of the bolts and then sip 
back until they come in contact with the other side. 

The distance traveled by the flange will be 2 1/64 ne 
1/32 in. The distance traveled per minute is 5600 1/22 
or 175 in. per minute. It is hardly necessary to state that tk 
wood is soon burnished in a ease like this. As a matter of fat 
the writer has seen propellers charred and completely bumé 
out of shape at the hub after ten or fifteen minutes in a ca 
of this kind. 

The advantage of the European practice is that the med 


| 
a 





4 
b 
Fic. 4. ALIGNMENT OF THE BLADES 

A line joining any two points a and b must pass through the 
of the propeller. This may be tried with a straight edge or with i 
ge and b are two points on the trailing edge equidistant fm 
hubs are easily installed and changed in the propellers. Als 
there is no chance of splitting the wood by a bolt that is™ 
tight. 

The advantage of the American method lies in the savil 
of weight which, of course, is of foremost importance. 

In order to get a clean-cut center hole for the hub the ® 
»f a device similar to that shown in Fig. 2 is recommended. 

The bolt holes should be drilled by means of a jig drill 
half-way through from each face. 

Before installing the hub, four or five coats of linseed # 
should be applied to the inside of the hub hole and bolt hdé 
The whole surface covered by the hub should then be coalé 
with shellae. 

The hub bolts should be pulled up as tight as the thre 
will permit. Of course, it is necessary to alternate from ® 
side to the other in tightening the bolts to avoid drawing! 
flanges out of line. J 

The propeller with the hub installed is now fastened! 
place on a lay-out plate. The trailing edge of one blade 
now accurately eut down to correspond with the project! 
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shown on the drawing of Fig. 3. This work is done with a In case copper is used for sheathing, the sheets should be 

spoke shave. * carefully annealed before they are used. The sheets for the 

Each point on the trailing edge of the other blade is now face and back side should be eut to shape and formed to the 

made to “track” with the corresponding point on the first blade shape. The tips are now clamped in place and their 

rable t blade. Failure to track throws the propeller out of balance outline is marked on the blade. A recess is cut along this out- 
tO save dynamically, but 1s only shown up statically by measurement. line so that the copper will come flush with the wood when the 


$0 small Fig. 3 shows the method of “tracking” the blades of the tip is applied. The copper sheets are again clamped in place 





















































- They propeller. er and holes are bored for the rivets. A good size of rivet is 
he larg: After the blades are tracked it is necessary to align them about .085 in. and the holes are bored to give a driving fit in 
noles, i so that a line passing through two corresponding points on the wood. 
' the trailing edges will pass through the axis of revolution. After all the holes are bored the tips should be removed 
IN ease Failure to align the blades will throw them out of balance and all the holes should be filled with linseed oil. This pre- 
to drive statically as well as dynamically. The method of aligning is caution may seem superfluous to the shop man, but the rivet 
rth ine shown in Fig. 4. holes are a frequent source of season checks in the field. 
The trailing edges are now used as reference lines, and the The tips may now be applied permanently and the rivets 
turning J blade angles are worked down from these lines by means of driven through and beaded over. Each rivet is soldered to the 


ions pe a protractor or a pitch card. Care must be taken to see that copper plate and the seam where the two plates overlap is 

2 the lamination lines form a fair curve between stations. 

—ay After the face has been formed the back shape is obtained 

a by working to templates. The work is finished down to within 
about one-sixteenth of an inch with a spoke shave and is then 
finished with a patent scraper. 

That portion of the blade between the hub and the first 
station is usually formed by the eye, the lamination lines 
being cut down to a fair curve. 

The next operation is that of balancing. Fig. 5 shows a 
good form of balancing stand. The propeller is balanced in 
two positions, as shown in Fig. 6 and Fig. 7. It is considered 
desirable to remove stock for balancing from the face of the 











the pty 
ant fron 
ght as 4 














rb thes 
Ot great 
on until 


then slip “ Avsustine screws For 
' MAINTAINING LEVEL 


4 ino 
1/32 in 
that the 
r of fat 


We ik TrINWG OF » Pp —_ . y oo . Daa ~ 
hea ae oR Fic. 6. BALANCING THE PROPELLER IN A VERTICAL POSITION 
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Fig. 5. BALANCING STAND carefully soldered. The surface is filed smooth and the pro- 


peller is again balanced by the application of small amounts 


he metil ; 
blade rather than from the back, since variations of camber of | of solder to the light blade. 


the under side of a wing have less effect on its aerodynamic Sheathing with Monel metal is carried out in the same way 
a properties than variations in the shape of the upper side. It except that the metal is much more difficult to work and 
f is obvious that changes in the lift coefficient of a section on requires more skill in applying. 
> one blade only will throw the propeller out of balance aero- Sheathing with Linen 


dynamically. 

After balancing, the propeller must be sanded to a nice sur- 
face. Three grades of sandpaper recommended are No. 2%. 
No. 1% and No. %. Care must be taken to rub along the 


In ease the blades are to be sheathed with linen they must 
be absolutely clean and no oil or other coating must be applied. 

The cloth must be curefully scrubbed with washing soda 
and rinsed in hot water until all the sizing is removed. 

















the a8 grain and never to let the paper rub across it. A single stroke The back side of the blade is coated with Scotch glue and 
tant fn across the grain will spoil the finish unless the marks are care- the loth is applied and rubbed down smooth. It is then 
telly rubbed out. ' me ironed with an electric iron to improve the adhesion. The 
rs. Als The propeller should now be given about four coats of lin- work must be done in a room at a temperature of about 100 
at is seed oil, balancing carefully after each coat. A nice finish may deg. 
a gg wapebed vec gps Shep - yr agin yee ot] - xh The cloth is trimmed even along the edges. The cloth on 
e sav fe gmemac 1s mixed very Lain with alcoio! and a pice. the face side is applied in the same way exeept that it is 
| of cotton is soaked in it. A piece of cheesecloth is wrapped  ajiowed to lap about three-quarters of an inch over the back. 
) the w around the cotton to form a pad. Linseed oil is applied to 
nded. the propeller in small drops and the shellae is rubbed in vig- 
drilling orously with the pad. Patience and a little care will enable 
one to get a fine polish. It requires about three hours’ rub- 
rseed @ bing to properly polish a propeller. 
It hold The use of a paste filler and varnish is not recommended, as 
e eoald the filler does not penetrate and a small seratech will expose 





the wood to the weather. 





» three Sheathing with Copper or Monel Metal Fig. 7. BALANCING THE PROPELLER IN A HorizonTaL 
Tom To protect the tips of the blades from the abrasive action POSITION 
wing P of sand and small stones and from spray in the case of a sea- 

plane propeller some form of sheathing is usually applied. After the glue has set for about twenty-four hours, four 
tened ! The question of the usefulness of sheathing does not pertain coats of airplane dope may be applied, followed by two coats 
blade to the subject of this article. It may be stated briefly, how- of battleship gray enamel. ; 
rojecs ever, that the present tendency is to use sheathing only on To give a good appearance the surface should be rubbed to 


seaplanes. a French polish with oil and shellac. 





The Future of Commercial Aeronautics* 


By Lieut.-Col. Merwyn O’Gorman, C.B. 


surance operations can be satisfactorily based. Firms can be 
trusted to make their own value felt by the Post Office and 
by passengers whom they desire to attract, but they are de. 
fenceless against one another if as soon as one energetic 
individual has initiated an enterprise the value of his strenuous 
work is to be poached upon by irresponsible persons (who 


may, it is true, ruin themselves undeplored), but who may 


Commercial aeronautics is clearly one of the subjects requir- 
ing foresight, technical, political and financial. Broadly, the 
objective is simple, in detail it is very complex. This at once 
suggests analysis as a help toward foresight. Commercial 
aeronautics can be divided into three parts: 

(a) The home or internal aspect. 


(b) The foreign wed international aspect. drag into a like ruin those whose industry and courage founded 
(c) The Imperial and Colonial aspect. the whole scheme. The Government should step in here in the 
The internal British question can be resolved into five _ interest of maintaining what it must maintain, a large, success. 
separate subject-matters for study, and as each of these has ful and enterprising industry. 
subheads, I tabulate as follows, drawing attention to the two It may here be worth while to say why the country must 


main heads—(1) the production, and (2) the utilization (or do this. It is a matter of economy. The air fleet differs 
“ aerial transit”) problems, corresponding roughly to supply materially from the sea fleet in being more rapidly expendible, 
and demand. No one would dream of rebuilding the British fleet six or 

It will be found that the profitable use of aircraft is based eight times per year of war. Yet the air fleet requires at least 
on speed, and that as speed of transit includes door-to-door this. Thus the airplane oceupies an exciting position halfway 
movements, if there are, as we see at present, considerable between a battleship and a cartridge. To decide on having an 











TABLE A ANALYSIS OF SUBJECTS ENTERING INTO INTERNAL BRITISH AERONAUTICS 
The Uses of Aircraft The Safety Provision Education of Personnel Production of Aircraft Labor 
(a) Transit of goods. (a) Aerial routes, lines of (a) Designers, engineers ia) Best employment of General Question 
(b) Transit of letters. landing grounds, maps (b) Flyers, navigators existing factory organ (a) Skilled and unskilled 
(c) Transit of persons. (b) Night flying, landing (c) Military call on flyers ization (b) Male and female, in 
(d) Labor of transit serv- (c) Aerology, meteorology (d) Polytechnic and corre (b) Finance and subsidies cluding military, wound 
ice. (d) Wireless communica spondence schools _  fo1 to makers. ed, pensioned, etc 
(e) Finance of transerial tion of distress, orders labor ( Military and naval re 
companies. signals of directions (e) Subvention o duca quirements 
(J) Government subven (e) Labor of ground up tion ad) Publicity and “ load 
tion of aerial transport keep, etc. (f) Collation of data, 1 curve orders.” 
(g) Private, sporting and (f) Subvention of safety search. (e) Utilization of overplus 
domestic use precautions and grounds (g) Inventions of military and naval 
(hk) Scientific use, surveys, (g) Accidents, investiga (hk) Consular trade infor war orders 
etc. tion. mation, ete (f) Supply of aircraft to 
(hk) Keeping of records foreign governments and 
(i) Insurance of—(1) olonies 
pilots, (2) passengers 
(3) eraft 
terminal time losses, the longer the distance over which aeria air fleet for war is synonymous with having an aireratt indus- 
work is conducted the less significant are the “terminal — try in peace competent to produce some eight air fleets per an- 
charges” upon our time of transit. This merit introduces, num when called upon. 
for a small country, the advisability of studying flight beyond Commescied cal Pea Ven a de 
its borders, and for an island the consideration that shipping , ; 
As we have recently had a suggestive paper on airplane 


is slow compared to the railroad or automobile. Therefore 
international flying will come up early in our development of 


aerial transit, and may be expected to concern movements hich I raised in the di it 
7 . * > > ‘ vo 2 “6 7 , sel1ss . ( 
over the sea. not necessarily in seaplanes. touch on one matter whieh raised in the discussion, and to 


But we cannot go abroad without our tickets, our circular which Lord owdray also addressed some remarks. I allude 
notes and passport, so that we cannot fly over another country to the danger of the hiatus which might occur between the war 
without making arrangements. These arrangements will be ‘emand and the peace demand. There appears here — 
easily made if there is a body of opinion abroad which is — oe to elgg f ae and all the dift- 
favorable, which recognizes that it will not get landing rights CUUes thal magne to the exercise of foresight. 
in British possessions unless British aireraft have landing In another sphere we know, that to secure the return 0 
rights on foreign soil. One of manv wavs of securing such soldiers to the land, a parliamentary commission has already 
a body of opinion favorable to aerial transportation in th recommended that immediately on the declaration of peace 

: : e8e neg J a oa yer % > 2.000 eottaces ch: ' at . . . wy are 
prize lands themselves is to institute industrial links betwee 20, W cottage ‘ hall be built al OF neal the land they are to 
our own constructors and foreign constructors, whether as till, thus utilizing the building skill now in the ranks and 
“ sneeursales ” or joint firms an shancholdere er agents I starting the homes for our men on the land. So far as the 
therefore put these first and tabulate five subheads. housing of workpeople near centers of aireraft production 8 

If we develop our aireraft making and using properly we concerned, this may be said to have been largely provided dur- 

« < < « N 4 1 > . 

} . ‘ * ; Oo ne 1 * ‘ Ac > "PceA , To 
shall be the first to wish that other countries may be equipped ine the war; what has not been foreseen even on paper ge 
with “ eerie]. wave” (lanes of landing erounds). serodromes ai like definiteness is the absorbing of our aircraft output an 
at celia olf tation uae - pleasure : aime we the ineidentals thereto. The financing and laying out of the 
aaah tak sieaiiess ck acter the ane, hak alien unset of specific pone — the ong x of the mechanics, ‘or 
the safety provisions desirable at home. All these things will = an — at { pM ae of ree and moe p 
be fostered by the energies of societies like the Aeronautical iousing of aerodrome officials, groundmen, accountancy cler' 3 
Seslety and the Society of Britich Aircraft Constructors. whic! the automobile service from town to aerodrome, the purehase 
we cheuld ice te Gad abroad end enter into relations with. of land and the establishment of title, the preparation of a 
At present they are not nearly as active abroad as at hom of aviators who may desire to find oeeupation at once instea 
They might be fostered not only officially, but rather throug] rs losing wg skill by many a —- me prepa 

% , . ; " .." . ion of sue ‘awings as ay *KIV § adé 1g 
the intermediary of our industrially linked firms, whether for on of such drawings as may quickly allow of adapting Wi 
eenatrection or transit ; aireraft designs to their new uses, and the designing of such 

Gun of the important matters for consideration is the avoid new weight carriers as may be more suitable to irene 
ance of cutthroat competition at a time when it is alway work; some or all of these things are needed if the industria 

: : eee ; owes oreanizatio if » factories is oy - ¢ g 
difficult to insure a remunerative investment with any certainty. ga ome > a ae - _ yong during a Tong 
This involves the inter-State provision of what may be termed —. Six months of idleness will disrupt any factor) "4 
limited monopoly for certain services at least, until the busi ~ reagent and will lead to the paying off of workpeople “ 
nesses are well launched and till statisties exist in which in their consequent suffering and discontent. This six months 
= of idleness must not oceur. 

* Excerpt from the Fifth Wilbur Wright Memorial Lecture, delivered It must be admitted frankly that the preparation of sueh 
before the Aeronautical Society of Great Britain schemes is not only laborious, but dishearteningly dependent 
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transport, giving rough costs on a certain route, I will not 
dwell on it save to recall the existence of the airship and to 
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on circumstances beyond the control of the organizer. Still, 
iust as in peace time we work out complete plans for war 
eondition which might arise, so in war time we do paper work 
for peace conditions, even if some of that paper work is 
wasted. Ese 
We have had one skeleton scheme to awaken the imagination, 


but we must have many to save the situation. We are con- 


fronted with the position that the mere housing of one month’s 
output of the aireraft builders together with the returned war 
stocks, as soon as the rapid wastage ceases, is a matter of in- 
tense difficulty. Thus we are led to formulate the desire that 
sales of military aircraft to foreign countries, colonies, private 
users, exploitation companies at home and abroad shall be as 
prompt as they ean possibly be made by every exercise of 


AVIATION 465 


officials over so large a part of their surface as to suggest 
that the number of officials would be excessive. 

I think it may be decided to be impracticable and conducive 
to the stifling of aeronautics to make it obligatory on all en- 
tering aireraft to concentrate upon some agreed ports of entry. 
Such a concentration would be highly inconvenient and the 
delay of alighting would be contrary to the very first de- 
sideratum of an air service speed. It will be time enough later 
to consider the control required over aliens who might enter 
with diseases subject to quarantine. 

Each arrival aerodrome would be liable at times to become 
a pandemonium of delayed and angry aeronauts. But there 
are other objections. One would hope to see journeys navi- 
gated on a course specially selected to utilize the enormous 


TABLE B---ANALYSIS OF SUBJECTS ENTERING INTO FOREIGN AERONAUTICS 





The formation of Post Office Reciprocity 
Industrial Links. (a) Prices for postage. 
Coordinating Technical (b) Methods of collection 

Societies. 


Post-War Inter- 

Covernmental 

(Allied and enemy). 
and delivery. (a) Flying rights. 
(c) Agreed routes. (b) Landing rights. 





Customs and Policing. 
Quarantine and Aliens 
Question. 


Registration of Craft. 
(a) Salvage by ships and 
by aircraft. 
(b) Exchange of meteoro- 
logical news. 


Agreements 


(c) Rule of the “ road.” 
(d) Supply of aircraft to 
foreign governments. 
(e) International law, pro- 

hibited areas, etc. 





forethought, subject only to the retention of such devices and 
machines as are reserved by the military authorities for special 
reasons. 

The policing of the air, though eventually a means of using 
a number of armed aircraft without appreciable alteration, 
ean only at first consume aircraft on a small seale, however 
carefully such a scheme be laid out for expansion when the 
trade develops. It would be putting the cart before the horse 
to provide for more police than there are potential malefactors, 
or to provide for enforcing the “rules of the air” on a non- 
existent traffic. 


Future Production of Aircraft 


The bugbear of any production is the uneven distribution in 
time of the orders received. The intolerable burden of keeping 
a staff and a system to give a large rate of output for a short 
time and at short notice should, if possible, be put an end to by 
foresight. The Government will necessarily have certain orders 
of its own to distribute, and if it be found that, like the auto- 
mobile trade, the industry is fed up by a “season demand,” 
then the Government orders miglit, if possible, be distributed 
at such dates and in such a way as to even up the load curve. 

I do not pretend to detail the good or bad effects if the 
army, navy, post office and “ transaerian”’’ companies and 
foreign and Colonial Governments all invited tenders on April 
2 and placed the whole of their orders on May 2, to the gorg- 
ing of the lowest tenderers and the ruin of those who made 
correct estimates, but I do suggest that there existed no or- 
ganization prior to the war for appreciating the factory point 
of view in the distribution over a period of time of the busi- 
ness of ordering, and I also suggest that any industry with a 
first-class chance of a steady turnover has also a first-class 
chance of supplying an article at once profitably and cheaply 
—two terms which cannot always be justifiably found in juxta- 
position. 

The labor question is involved in this same consideration 
for the same reason. The laborer’s desire for his share of 
wealth is no doubt accompanied by the knowledge that it must 
he produced to be distributed, but this is overshadowed by the 
conviction that the firm may fail to get more orders, that a 
lull may come and that he can extend the period of activity 
between the lulls and secure jobs for his friends by working 
dead slow. Abolish the lulls, and the thin exeuse for slacking 
vanishes, 


Control of Customs 

It seems to me that a trading airplane can cross a frontier 
unseen either at great height or by using clouds or at night. 
It can drop packages at spots prearranged with confederates, 
and an, without alighting, either return to its own land or 
continue upon its through journey and escape being identified 
by a Customs House officer almost any night of the year. 

In Nov., 1913, a few remarks were made on the subject of 
customs, and it was pointed out that a customs inspection of 
the contents of aireraft on departure on behalf of the country 
of call was unthinkable, while inspection on arrival, or on 
dropping goods, involves all countries in having Custom House 


advantage of favoring winds, and minimize the delay and 
expense imposed by contrary winds, and therefore such jour- 
neys would be planned without the hampering influence of 
arbitrarily imposed places of call. These plans would seem- 
ingly be liable to alteration in the air according to the wind 
encountered, so as to obtain the best economie results. It will 
assist in making aeronauties a wealth-producing industry in- 
stead of a burden to the State, if it is possible to secure that 
through journeys be made, when desired, without any com- 
pulsory stop across one country to another. 

In this tangle of difficulties there is a plan suitable for the 
first few years which has certainly the merit of simplicity, 
though probably no other, namely, that all air-borne goods 
should be free of duty; treating whatever advantages thereby 
accrued to the aerial transport companies as subvention in aid. 

In the contrary event of a decision to levy duty on air- 
borne goods, we must consider the suggestion of a Customs 
police mounted on fast aircraft to pursue and watch traders. 

There are many difficulties about doing this, they are prob- 
ably even greater than those involved in a civil aerial police 
that we probably must have. 

For customs purposes it would be an anachronism to shoot 
down a suspected smuggler at sight; we cannot board an air- 
plane in flight, nor ean we know whether he is carrying suffi- 
cient hours’ fuel to be eapable of out-distancing our policemen ; 
moreover, his chance of giving his pursuer the slip by using 
the shelter of clouds and darkness is considerable. 

At first, at any rate, it may be best to accept air-borne 
goods untaxed; the class of substances carried will only be 
those of light weight, or of high value for weight, and of these 
mostly the ones which derive some advantage from rapid 
transit. 

We should, of course, be inviseaging the issue of an indi- 
rect subsidy of an amount not easily knowable, but, on the 
other hand, we should economize on what promises to be ab- 
normally heavy costs in collecting the duties imposed. The 
competition with taxed sea-borne or land-borne goods would 
not perhaps be very serious if we remember the greater cost 
hoth of transport and insurance of air. 

As to the importation of foreign aircraft themselves, this is 
more easily controlled because it involves alighting. It has 
been suggested previously that no preferential landing charges 
be made against foreign trader aireraft under certain cireum- 
stances of reciprocity, and accordingly an interval of stay in 
a country in excess of some preordained period might consti- 
tute importation for taxation purposes or alternately the Gor- 
dian knot might be eut, and preferential encouragement given 
to our own aircraft (as war necessaries) on the basis of a 
bounty to airplanes built in the country, and so avoid attempt- 
ing the alternative of a tax on imported foreign airplanes. 


Winter Meetings of the S. A. E. 


The Society of Automotive Engineers will hold its annual 
dinner at the Hotel Biltmore, New York, on Jan. 10, and a 
special war dinner will be held at the Hotel La Salle, Chicago, 
on Feb. 1. 








3S7—Specifications for Alloy Steel Bars and 
Billets 

(200,000 Lb. Per Sq. In. Tensile Strength) 

GENERAL.—1. The general — specifica- 
tions, 1G1, shall form, according to their 
applicability, a part of these specifica- 
tions. 

Usge.—2. This steel is to be 
gears. 

MATERIAL.—3. The material for these 
bars shall be chosen from among the I. 
A. S. B. standard alloy steels listed be- 
low. The composition chosen shall be 
stated by the manufacturer or contractor, 
and is further limited as follows: Car- 
bon, not over 0.50 per cent; phosphorus, 
not over 0.03 per cent; sulphur, not over 
0.03 per cent. 

MANUFACTURE.—4. (@) The steel shall 
be manufactured or at least finished by 
the electric furnace or crucible process. 

(b) A sufficient discard shall be made 
from each ingot to secure freedom from 
piping and undue segregation. 


used for 





(c) The billets from which the bars 
are made are to be rough turned or 
chipped to remove all surface defects 


which might produce seams in the finished 
bar. No undercutting in chipping will be 
allowed. 

Heat Treatment.—(d) The steel manu- 
facturer shall state the heat treatment 
recommended to give the physical prop- 
erties specified. 

(e) If the bars are furnished in the 
heat-treated condition and the mechanical 
tests show that the heat treatment has not 
been correct, the bars may be re-treated 
at the option of the purchaser. 

WORKMANSHIP AND FINISH.—5. (@) 
The bars are to be sound, commercially 
straight, free from pipes, laps, twists, 
seams, and damaged ends, and are to 
have a workmanlike finish. They are to 
be uniform in quality, within the stipu- 
lated margins of manufacture, capable of 
being turned and threaded readily and of 
taking a good finish. 

(b) Any article may be rejected be- 
eause of injurious defects or faults in 
manufacture at any time, notwithstand- 
ing that it has previously passed the 
physical and chemical tests; it shall be 
returned to the manufacturer at the lat- 
ter’s expense. This clause shall not be 
taken to apply to materials fabricated 
after export. 

PHYSICAL PROPERTIES 
(a) The bars shall have 
physical properties: 

Tensile Test.—(b) 
strength, 200,000 Ib. 
kg./mm.*); minimum 
000 Ib. per sq. in. (112.48 kg./mm.’) ; 
minimum elongation in 2 in. (50.8 mm.) 
or proportional gage length, 10 per cent; 
minimum reduction of area, 35 per cent. 

Impact Test.—(c) When impact-testing 
machines of the pendulum type are avail- 
able, tests shall be carried out if required 
to determine the specific impact of rup- 
ture in foot-pounds (or in kilogram- 
meters). Results markedly lower than 
the average of this type of material will 
be sufficient cause for further investiga- 


AND TeEsts.—6. 
the following 
Minimum tensile 
per sq. in. (140.60 
yield point, 160, 





tion (or reheat treatment) of the mate- 
rial. 
SELECTION oF TersST SPECIMENS.—7. 


Three bars of each size rolled from a heat 
shall be taken, and test pieces prepared 
in accordance with I. A. S. B. standards. 
Each test piece and the bar from which 
it is cut shall be stamped with an iden- 
tifying number. 


Should any of the test 





International Aircraft Standards 


(Continued from last issue) 


pieces, after being heat treated in the 
manner recommended, fail to show the 


prescribed physical properties, new test 
pieces similarly identified shall be made 
from the same three bars. At the option 
of the purchaser, the steel manufacturer 
may recommend a different heat treat- 
ment for the second set of test specimens, 
and to that end he may make such tests 
as he desires from the remainder of the 
three bars taken for the tests. Should 
any of the three specimens taken for the 
final test fail to show the required physi- 
cal properties, the bars of that heat of 
the size represented by the specimens 
shall be rejected. 

DIMENSIONS AND TOLERANCES 
dimensions and tolerances shall 
given by the specifications 3811. 

DELIVERY, PACKING AND SHIPPING.—9. 
(a) The bars may be delivered in the 
annealed or in the heat-treated condition. 

(b) The steel manufacturer must 
stamp the heat number and the I. A. S. B. 
steel serial numbers on each bar of mate- 
rial furnished for this _ specification, 
where the bars are not less than 1% sq. 
in. (968 sq. mm.) in cross section. 

(c) Where bars are than 1% sq. 
in. (968 sq. mm.) in cross section and are 
not stamped with the heat and serial 
numbers, they shall be bundled into lots 
of not more than 150 lb. (68 kg.) per 
bundle, and the heat number and the I. 
A. S. B. steel serial numbers must be 
stamped on a metal tag attached to each 
of the bundles. 


—, 


The 
be those 


less 






MANUFACTURE.—4. (a@) The steel shalt 
be manufactured or at least finished by 
the electric-furnace or crucible process, 

(6) A sufficient discard shall be made 
from each ingot to secure freedom from 
piping and undue segregation. 

(c) The billets from which the bars 
are made are to be rough turned or 
chipped to remove all surface defects 
which might produce seams in the finished 


bar. No undercutting in chipping will be 
allowed. 
Heat Treatment.—(d) The steel man. 


ufacturer shall state the heat treatment 
recommended to give the physical prop- 
erties specified. 

(e) If the bars are furnished in the 
heat-treated condition and the mechanical 
tests show that the heat treatment has 
not been correct, the bars may be re 
treated at the option of the purchaser. 

WORKMANSHIP AND FINISH.—5. (a) 
The bars are to be sound, commercially 
straight, free from pipes, laps, cracks, 
twists, seams, and damaged ends, and are 
to have a workmanlike finish. They are 
to be uniform in quality, within the stipu- 
lated margins of manufacture, capable of 
being turned and threaded readily and of 
taking a good finish. 

(b) Any article may be rejected be- 
cause of injurious defects or faults in 
manufacture at any time; notwithstand- 
ing that it has previously passed the 
physical and chemical tests, it shall be 
returned to the manufacturer at the lat- 
ter’s expense. This clause shall not be 





Chemical composition of standard alloy steels. 








NICKEL 


STEELS. 





























Number. Carbon. Manganese. Phosphorus, Sulphur, Nickel. Chromium 
maximum maximum. 
2335 0.30-0.40 0.50-0.80 0.040 0.045 B.26-3.75 2 kw 
NICKEL-CHROMIUM STEELS 
Number. Carbon. Manganese. Phosphorus, Sulphur, Nickel. Chromium. 
maximum. maximum. 

3140 0.35-0.45 0.50-0.80 0.040 0.045 1.00-1.50 0.45-0.75 
3240 35- .45 30-— .60 040 .045 1.50-2.00 90-1 .25 
X3340 35- 45 45 75 .040 045 2.75-3.25 .70- .95 
3330 25—- .35 30- .60 040 .045 3.25-3.75 1. 25-1.75 
3340 35- .45 30- .60 .040 .045 3.25-3.75 1.25-1.75 
X3440 35- .45 30- .60 .040 .045 4.00-5.00 1.00-1.50 
CHROMIUM VANADIUM STEELS. 

Number. Carbon. Manganese. Phosphorus, Sulphur, Chromium. Vanadium, 

maximum. maximum. minimum. 
6140 0.85-0.45 0.50-0.80 0.040 0.045 0.80-1.10 0.15 











3S8—Specifications for Alloy Steel Bars and 
Billets 
(225,000 Lb. Per Sq. In. Tensile Strength) 


GENERAL.—1. The general  specifica- 
tions, 1G1, shall form, according to their 


applicability, a part of these specifica 
tions. 
Use.—2. This steel is to be used for 


gears. 

MATERIAL.—3. The material for these 
bars shall be chosen from among the I. 
A. S. B. standard alloy steels listed be- 
low. The composition chosen shall be 
stated by the manufacturer or contractor, 
and is further limited as follows: Car- 
bon, not over 0.50 per cent; phosphorus, 
not over 0.03 per cent; sulphur, not over 
0.03 per cent. 
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taken to apply to materials fabricated 
after export. 

PHYSICAL PROPERTIES AND Tests.—6. 
(a) The bars shall have the following 
physical properties: 

Tensile Test—(b) Minimum tensile 
strength, 225,000 ib. per sq. in (158.18 
kg./mm.*); minimum yield point, 180,000 
lb. per sq. in. (126.54 kg./mm.*); mint 
mum elongation in 2 in. (50.8 mm.) @® 
proportional gage length, 9 per cent; mit 
imum reduction of area, 30 per cent. 

Impact Test.—(c) When impact-testing 
machines of the pendulum type are avail- 
able, tests shall be carried out if required 
to determine the specific impact work of 
rupture in foot-pounds (or in kilogram 
meters). Results markedly lower that 
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the average for this type of material will 
be sufficient cause for further investiga- 
tion (or reheat treatment) of the mate- 
rial. : es a 

SeectIoN OF TEST SPECIMENS.—“. 
Three bars of each size rolled from a heat 
shall be taken, and test pieces prepared in 
accordance with I. A. 5. B. standards. 
Each test piece and the bar from which it 
is cut shall be stamped with an identify- 
ing number. Should any of the test 
pieces, after being heat treated in the 
manner recommended, fail to show the 
prescribed physical properties, new test 
pieces similarly identified shall be made 
from the same three bars. At the option 
of the purchaser, the steel manufacturer 
may recommend a different heat treat- 
ment for the second set of test specimens, 
and to that end he may make such tests 
as he desires from the remainder of the 
three bars taken for the tests. Should 
any of the three specimens taken for the 
final test fail to show the required physi- 
eal properties, the bars of that heat of the 
size represented by the specimens shall be 
rejected. 

DIMENSIONS AND TOLERANCES.—8. The 
dimensions and tolerances shall be those 
given by the specifications 3811. 

DELIVERY, PACKING AND SHIPPING.—9. 
(a) The bars may be delivered in the an- 
nealed or in the heat-treated condition. 

(b) The steel manufacturer must 
stamp the heat number and the I. A. S. B. 
steel serial numbers on each bar of mate- 
rial furnished for this _ specification, 
where the bars are not less than 1% sq. 
in. (968 sq. mm.) in cross section. 

(c) Where bars are less than 1% sq. 
in. (968 sq. mm.) in cross section and are 
not stamped with the heat and serial 
numbers, they shall be bundled into lots 
of not more than 150 Ib. (68 kg.) per 
bundle and the heat number and the I. 
A. S. B. steel serial numbers must be 
stamped on a metal tag attached to each 
of the bundles. 
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WoRKMASHIP AND FINISH.—4. Castings 
must be homogeneous and free from 
shrinkage cracks, spongy spots, blow- 
holes, and foreign matter. Any castings 
developing defects in machining must be 
replaced by the manufacturer. The full 
weight of material in the original casting 
must be returned by the purchaser for 
each replacement. 

PHYSICAL PROPERTIES AND TESTS.—®5. 
Gun-metal castings shall have the follow- 
ing physical properties: Minimum tensile 
strength, 30,000 lb. per sq. in. (21.09 
kg./mm.*); minimum yield point, 15,000 
Ib. per sq. in. (10.55 kg./mm.*) ; minimum 
elongation, 15 per cent in 2 in. (50.8 mm.). 

SELECTION OF TEST SPECIMEN.—6. (@) 
The test bars shall be cast to size either 
from the casting, if the size of the same 
will permit, or from a separate block. The 
test bar shall be connected with the cast- 
ing or block by a \%-in. (38.18 mm.) gate 
running the entire length of the test bar. 

(b) The total length of the test bar 
shall be at least 6 in. (152.4 mm.), the 
length between shoulders 2% in. (69.85 
mm.), the diameter of the reduced section 
approximately 0.57 in. (14.48 mm.) for a 
length of 24% in. (57.15 mm.). 

(c) This test bar, when detached from 
the casting, shall be machined according 
to the I, A. S. B. standard test bar 0.505 
in. (12.88 mm.) in diameter. 

(d) The test bars and casting shall 
have the heat number cast or stamped on 
the pieces. 

(e) At least two test bars shall be cast 
from each heat. 

(f) One test shall be made to represent 
each heat, but in case of a flaw in the test 
bar or a break outside of the middle third 
of the gage length, further tests may be 
made on extra test pieces, as provided for 
in the foregoing paragraph. 

DIMENSIONS AND 'TOLERANCES.—7. All 
castings must be true to pattern with cor- 
rectly placed cores. 





























Chemical composition of standard alloy steels. 
NICKEL STEELS. 
Number. Carbon. Manganese. Phosphorus, Sulphur, Nickel. Chromium. 
maximum. maximum. : 
2335 0.30-0.40 0.50-0.80 0.040 0.045 2:3  “iebvarets 
NICKEL-CHROMIUM STEELS. 

3140 0.35-0.45 0.50-0.80 0.040 0.045 1.00-1.50 0.45-0.75 
3240 .35 45 30— .60 .040 045 1.50-2.00 .90-1.25 
X3340 35 45 45- .75 .040 .045 2.75-3.25 .70—- .95 
3340 35 45 30-— .60 .040 .045 3.25-3.75 1.25-1.75 
X3440 35 45 30— .60 .040 .045 4.00-5.00 1.00-1.50 

CHROMIUM VANADIUM STEELS. 

Number. Carbon. Manganese. Phosphorus, Sulphur, Chromium. Vanadium, 

: maximum. maximum. minimum. 
6140 0.35-0.45 0.50-0.80 0.040 0.045 0.80-1.10 0.15 





3NI—Specifications for Gun-Metal Castings 

GENERAL.—1. The general specifications, 
1G1, shall form, according to their appli- 
cability, a part of these specifications. 

MATERIAL,—2. The chemical composition 
shall be as follows: Copper, 87 to 89 per 
cent; tin, 9 to 11 per cent; zinc, 1 to 3 per 
cent ; Iron, 0.2 per cent, maximum; lead, 
0.2 per cent, maximum. 

MANvFactuRE.—3. (a) The material 
must be made from lake or electrolytic 
copper according to the I. A. S. B. specifi- 
cation 2N2 and pig tin having a purity of 
at least 99 per cent. 

(b) No scrap shall be used, except such 
a8 May accumulate in the manufacturer’s 
Plants from material of the same compo- 
sition and of their own make. 


389—Specifications for Alloy Steel Bars and 

Billets for Case Hardening 
(165,000 Lb. Per Sq. In. Tensile Strength) 

GENERAL.—1. The general  specifica- 
tions, 1G1, shall form, according to their 
applicability, a part of these specifica- 
tions. 

MATERIAL.—2. The material for these 
bars shall be chosen from among the I. A. 
S. B. standard alloy steels listed below. 
The composition chosen shall be stated by 
the manufacturer or contractor; it is 
further limited as follows: Carbon, not 
over 0.25 per cent. 


MANUFACTURE.—3. (@) The steel shall 


be manufactured or at least finished by 
the open-hearth, electric furnace, or cruci- 
ble process. 
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(b) A sulticient discard shall be made 
from each ingot to secure freedom from 
piping and undue segregation. 

(c) The billets from which the bars 
are made are to be rough-turned or 
chipped to remove all surface defects 
which might produce seams in the finished 
bar. No undercutting in chipping will be 
allowed. 

(ad) The steel manufacturer shall state 
the heat treatment recommended for case 
hardening this steel and to give the phys- 
ical properties specified. 

WORKMANSHIP AND FINISH.—4. (@) 
The bars are to be sound, commercially 
straight, free from pipes, laps, cracks, 
twists, seams, and damaged ends, and are 
to have a workmanlike finish. They are 
to be uniform in quality, within the stipu- 
lated margins of manufacture, capable of 
being turned and threaded readily and of 
taking a good finish. 

(b) Any article may be rejected be- 
cause of injurious defects or faults in 
manufacture at any time, notwithstanding 
that it has previously passed the physical 
and chemical tests; it shall be returned 
to the manufacturer at the latter’s ex- 
pense. This clause shall not be taken to 
apply to materials fabricated after ex- 
port. 

PHYSICAL PROPERTIES AND 'TESTS.—O. 
The bars shall have the following physi- 
cal properties : 


Tensile Test—(a) Minimum tensile 
strength, 165,000 Ib. per sq. in. (116.00 


kg./mm.*) ; minimum yield point, 150,000 
Ib. per sq. in. (105.45 kg./mm.?); mini- 
mum elongation in 2 in. (50.8 mm.) or 
proportional gage length, 14 per cent. 

Hardness Test.—(b) After carbonizing, 
hardening, and tempering, the case must 
show a minimum Shore scleroscope hard- 
ness number of 75. 

Impact Test.—(c) When impact-test- 
ing machines of the pendulum type are 
available, tests shall be carried out if re- 
quired to determine the specific impact 
work of rupture of the core in foot-pounds 
(or kilogram-meters). Results markedly 
lower than the average for this type of 
material will be sufficient cause for 
further investigation (or reheat treat- 
ment) of the material. 

SELECTION OF TEST SPECIMENS.—6. 
Three bars of each size rolled from a heat 
shall be taken and test pieces prepared in 
accordance with the I. A. S. B. standards. 
Each test piece and the bar from which 
it is cut shall be stamped with an identi- 
fying number. Should any of the test 
pieces, after being heat treated in the 
manner recommended by the steel manu- 
facturer, fail to show the prescribed 
physical properties, new test pieces sim- 
ilarly identified shall be made from the 
same three bars. At the option of the 
purchaser, the steel manufacturer may 
recommend a different heat treatment for 
the second set of test specimens, and to 
that end he may make such tests as he 
desires from the remainder of the three 
bars taken for the tests. Should any of 
the three specimens taken for the final 
tests fail to show the required physical 
properties, the bars of that heat of the 
size represented by the specimens shall be 
rejected. 

DIMENSIONS AND TOLERANCES.—7. ‘The 
dimensions and tolerances shall be those 
of the specifications 3811. 

DELIVERY, PACKING AND SHIPPING.—8. 
(a) The bars shall be delivered in the 
annealed state. 

(b) The bars shall in general be 
grouped in bundles weighing not more 
than 250 lb. (113.4 kg.), unless otherwise 
agreed between manufacturer and _ pur- 
chaser; the heat number and the I. 
A. 8S. B. steel serial numbers shall be 
plainly marked on a metal tag attached 
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America’s 
most difficult 
aviation prob- 
lem today is 

not so much build- 
ing the aircraft as 
guaranteeing its 
arrival safe and 
sound on the 
ground of opera- 
tion, 

The British Air 
Board has assigned to the Whitehead 
organization, the foremost establishment 
of its kind in the British Isles, contracts 
covering many thousand. They have 
been made in record time and delivered 
across the channel by the air route to 
the firing line. “Whitehead” has come 
to stand for performance in aerial 
operation. 

A staff of 4000 trained operatives work 
night and day, housed in one of the most 
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ON THE FIRING LINE 


efficient factories in the world, covering 
acres of ground. Headed by inventiy 
geniuses and tacticians, the Whiteheal 
Aircraft Corporation occupies a position 
in the world of flying second to none. 

Organized essentially for building 
peace craft for commercial use, never 
theless, in obedience to the dictates o 
patriotic demands, J. A. Whitehead, the 
Governing Director, arranged that Brit 
ish government needs should be taken 
care of first. 

Such is the efficiency of the Whiteheai 
works that the British contracts are thor 
oughly in hand, the commercial me 
chines are well disposed of, and th 
factory is ina 
position to take 
on large new con- 
tracts and to per- 
form all promises 
made to the letter. 

All types of land 
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aircraftcome 


operating a f 
Sahin the dominion of 
Whitehead facilities. ‘The 


reports made by the mili- 
tary and the civilian author- 
ities of London and Paris 
furnish ample and convinc- 
ing evidence of Whitehead 
construction, endurance, 
speed, ease of operation, 
and results. 


WHITEHEAD AIRCRAFT LTD. 


RICHMOND, SURREY, ENGLAND 
J. A. WHITEHEAD, Governing Director 


Literature and infor- 
mation concerning 
Whitehead Aircraft 
mailed upon reques! 


by 


BASIL BANCROFT 
American Representative 
Hotel Astor 
New York City 


A. PARKER SMITH 
Attorney 
61 Broadway 
New York City 


THE A. M. SWEYD CO. 
Advertising Reps. 
341 Fifth Avenue 

New York City 
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with reliable American manufac- 
turers desirous of shipping to 
london and there assembling for 
delivery on the firing line. Ar- 
rangements will also be made 
with reliable American manufac- 
turers desirous of performing 
their contracts abroad—there is 
tremendous space and_ labor 
available for use through White- 
head channels. 








| VBASIb BANCROFT 
AMERICAN REPRESENTATIVE. 
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to each bundle. If bars are not so 
grouped and bundled, each bar shall be 
plainly marked with the heat number and 
the I. A. S. B. steel serial number. 
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Hardness Test.—(b) After carbonizing, 
hardening, and tempering, the case must 
show a minimum Shore scleroscope hard- 
ness number of 75. 





Chemical compositions of standard alloy steels. 


NICKEL STEELS. 
Number. Carbon. Manganese. Phosphorus, Sulphur, Nickel. Chromium 
maximum. maximum. 
2315 0.10-0.20 0.30-0.60 0.040 ).045 3.25-3.75 
2320 15—- .25 30— .60 040 045 3.25-3.75 
NICKEL-CHROMIUM STEELS. 
3120 0.15-0.25 0.30-0 .60 0.040 0.045 1.00—-1.50 0.45-0.75 
3215 10— .20 30-— .60 040 045 1.50-2.00 90-1. 25 
X3315 10— .20 30— .60 040 045 2.75-3.25 70— .95 
3315 10- .20 30-— .60 040 045 }. 25-3.75 1.25-1.75 


CHROMIUM 


VANADIUM STEELS 


Number. Carbon. Manganese. Phosphorus, Sulphur, Chromium Vanadium 
maximum. maximum. minimum. 
6120 0.15-0.25 0.30-0 .60 0.040 0.045 0.60-0.90 0.15 


When electric or crucible furnace steel 
is specified, the maximum allowable per- 
centages of phosphorus and sulphur may, 
at the option of the purchaser, be limited 
to 0.03 per cent. 

Specifications for Alloy Steel Bars and 
Billets for Case-Hardening 
(180,000 Lb. Per Sq. In. Tensile Strength) 
GENERAL.—1. The _ general  specifica- 

tions, 1G1, shall form, according to their 

applicability, a part of these specifications. 

MATEeRIAL.—2. The material for these 
bars shall be chosen from among the I. 
A. S. B. standard alloy steels listed be- 
low. The composition chosen shall be 
stated by the manufacturer or contractor ; 
it is further limited as follows: Carbon, 
not over 0.20 per cent. 

MANUFACTURE.—3. (@) The steel shall 
be manufactured or at least finished by 
the open-hearth, electric furnace, or cruci- 
ble process. 

(b) A sufficient discard shall be made 
from each ingot to secure freedom from 
piping and undue segregation. 
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(c) The billets from which the bars 
are made are to be rough turned or 
chipped to remove all surface defects 


which might produce seams in the finished 
bar. No undercutting in chipping will be 
allowed. 

(d@) The steel manufacturer shall state 
the heat treatment recommended for case- 
hardening this steel and to give the physi- 
cal properties specified. 

WoRKMANSHIP AND FintsH.—4 (a) The 
bars are to be sound, commercially 
straight, free from pipes, laps, cracks, 
twists, seams, and damaged ends, and are 
to have a workmanlike finish. They are 
to be uniform in quality, within the stipu- 
lated margins of manufacture, capable of 
being turned and threaded readily and of 
taking a good finish. 

(b) Any article may be rejected because 
of injurious defects or faults in manufac- 
ture at any time notwithstanding that it 
has previously passed the physical and 
chemical tests; it shall be returned to the 
manufacturer at the latter’s expense. 
This clause shall not be taken to apply 
to materials fabricated after export. 

PHYSICAL PROPERTIES AND TESTS.—5). 
The bars shall have the following physical 
properties : 

Tensile Test.—(a) Minimum tensile 
strength, 180,000 pounds per square inch 
(126.54 kg./mm.*) ; minimum yield point, 
170,000 Ib. per sq. in. (119.51 kg./mm.*) ; 
minimum elongation in 2 in. (50.8 mm.) 
or proportioned gage length, 12 per cent. 


When impact-testing 
are avail 


impact Test.—(c) 
machines of the pendulum type 
able, tests shall be carried out if required 
to determine the specific impact work of 
rupture of the core in foot-pounds (or 
kilogram-meters ). Results markedly 
lower than the average for this type of 
material will be sufficient cause for 
further investigation (or reheat treat- 
ment) of the material. 


SELECTION OF TEST SPECIMENS.—6. 
Three bars of each size rolled from a heat 
shall be taken and test pieces prepared in 
accordance with the I. A. S. B. standards. 
Each test piece and the bar from which 
it is cut shall be stamped with an identi- 


fying number. Should any of the test 
pieces, after being heat treated in the 


manner recommended by the steel manu 
facturer, fail to show the _ prescribed 
physical properties, new test pieces sim 


ilarly identified shall be made from the 
same three bars. At the option of the 
purchaser, the steel manufacturer may 


recommend a different heat treatment for 


the second set of test specimens, and to 
that end he may make such tests as he 
desires from the remainder of the three 


bars taken for the tests. Should any of 
the three specimens taken for the final 
tests fail to show the required physical 
properties, the bars of that heat of the 
size represented by the specimens shall be 
rejected. 

TOLERANCES.—7. The 
be those 


DIMENSIONS AND 
dimensions and tolerances shall 
of the specifications 3811. 


DELIVERY, PACKING AND SHIpPING.—S. 


(a) The bars shall be delivered in the 
annealed state. 
(b) The bars shall in general be 


bundles weighing not more 
(113.4 kg.), unless otherwise 


grouped in 
than 250 Ib. 


agreed upon between manufacturer and 
purchaser; the heat number and the I. 
A. 8S. B. steel serial numbers shall be 


plainly marked on a metal tag attached 
to each bundle. If bars are not so 
grouped and bundled, each bar shall be 
plainly marked with the heat number and 


When electric or crucible furnace stegq 
is specified, the maximum allowable per. 
centages of phosphorus and sulphur may, 
at the option of the purchaser, be limiteg 
to 0.03 per cent. 


3N5—Specifications for Naval Brass or 


Equivalent Alloy Sheet 
GENERAL.—1. The general specifications, 
1G1, shall form, according to their ap- 
plicability, a part of these specifications, 
MATERIAL.—2, (@) The chemical compo. 
sition of the brass shall be as follows: 


Per cent, 
Copper . 59 to 63 
Tin ae Lins 0.5 to 1.5 
Iron, maximum 0.10 
Lead, maximum iva 5% 0.3 
i cct acd Caeics caer amma Remainder 






(b) Samples for analysis shall be taken 
by boring completely through the plate at 
various points across both ends. 

MANUFACTURE.—3. (@) The _ material 
must be made from lake or electrolytic 
copper according to I. A. S. B. specifiea- 
tions 2N2 and virgin spelter of A or B 
grade, according to I. A. S. B. specifica- 
tions 2N3. 

(b) No serap shall be used, except such 
as may accumulate at the manufacturer's 
plants from material of the same compo- 
sition and of their own make. 

WORKMANSHIP AND FINIsH.—t. The 
material shall be free from all injurious 
defects. It shall be clean, straight, 
smooth, shall lie flat, and shall be of uni- 
form color, quality, and size. 

PHYSICAL PROPERTIES AND TESTS.—%), 
(a) The sheets shall show the following 
physical properties : 

Tensile test—(a) Plates less than ¥% in. 
(12.7 mm.) thick and less than 30 in. (762 
mm.) wide shall have a minimum tensile 
strength of 56,000 Ib. per sq. in. (39.87 
kg./mm.*), minimum yield point of 28,000 
lb. per sq. in. (19.68 kg. /mm.*), minimum 
elongation of 30 per cent in 2 in. (508 
mm.) ; over % in. (12.7 mm.) thick, mini- 
mum tensile strength of 56,000 Ib. per sq. 
in. (39.37 kg./mm.*?), minimum yield 
point of 27,000 lb. per sq. in. (18.98 
kg./mm.*), minimum elongation of 35 per 
cent in 2 in. (50.8 mm.); less than \% in 
(12.7 mm.) thick and over 30 in. (762 
mm.) wide, minimum tensile strength of 
54,000 lb. per sq. in. (37.96 kg. /mm/), 
minimum yield point of 27,000 Ib. per sq 
in. (18.98 kg./mm.*), minimum elongation 
of 35 per cent in 2 in. (50.8 mm.). 

Bending test—(b) Strips cut from 
plates shall stand being bent cold through 
an angle of 180 deg. in any direction to 
a radius equal to the thickness of the 
plate without fracture. 

SELECTION oF Test SPECIMENS.—6 One 
tensile-test speciment and one _ bending- 
test specimen shall be taken for each lot 
of 500 lb. (226.8 kg.) or fraction thereof. 
If any test specimen breaks outside of the 
middle third of the gage length a retest 
will be allowed. 

DIMENSIONS AND TOLERANCES.—7. (@) 
The weight or thickness shall not vary 
more than 5 per cent from that specified. 
Thickness will be specified in decimals of 
an inch or millimeter and shall correspond 
to the ordinary gage numbers. 

(b) For wide sheets or plates above 8 











the I. A. S. B. steel serial number. 
Chemical compositions of standard alloy steels. 
ae no. __ 
NICKEL-CHROMIUM STEELS. 
—_ a fh 2 ine: See __— ee 
Number Carbon Manganese. Phosphorus, Sulphur, Nickel. Chromium. 
oe maximum. maximum. 
X3315 0.10-0.20 0.30-0.60 0.040 0.045 2.75-3.25 0.70-0.95 
3315 10- .20 30- .60 040 045 3.25-3.75 1.25-1.75 
_ 
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ip, (1219 mm.) to and including *0 in. 


(1524 mm.) a tolerance of 5 per cent over 
or 7 per cent under gage or weight will be 
allowed. ; 

(c) For extra wide sheets or plates 
above 60 in. (1524 mm.) in width the 
tolerance may be 5 per cent over or 8 per 
cent under gage or weight. 

(d) For the purpose of calculating 
weights, etc., the specific gravity of the 
alloy shall be taken as 8.404 at 20 deg. C., 
or 0.3036 Ib per cu. in. (8.404 grams /cm.*). 

DELIVERY, PACKING, AND SHIPPING.—8S8. 
(a) Plates and sheets shall be cut to the 
required dimensions and shall be ordered 
in as narrow widths as can be used. 

(b) The following will be considered 
stock lengths for naval brass sheets when 
ordered in 10 ft. (3048 mm.) lengths; 40 
per cent in weight may be in 8 to 10 ft. 
lengths (2438 to 3048 mm.), 30 per cent 
in weight may be in 6 to 8 ft. lengths 
(1829 to 2438 mm.), 20 per cent in weight 
may be in 4 to 6 ft. lengths (1219 to 
1829 mm.), 10 per cent in weight may be 
in 2 to 4 ft. lengths (610 to 1219 mm.). 

(ec) No lengths less than 2 ft. (610 mm.) 
will be accepted, and the total weight of 
all pieces on lengths than 10 ft. 
(3048 mm.) must not 1) per cent 
in any one shipment. 


less 


exceed 


3812—Specifications for High-Strength Steel 
Wire 

GeneRAL.—1. The general  specifica- 
tions, 1G1, shall form, according to their 
applicability, a part of these specifica- 
tions. 

MarerrAL.—2. The wire shall be manu- 
factured of either I. A. S. B. standard 
steel No. 1065, No. 1070, or No. 1080, the 
compositions of which are listed below. 

MANUFACTURE.—3. The steel used shall 
be manufactured by the acid open-hearth 
process. Every reasonable precaution shall 
be taken to keep different heats carefully 
separated and identified throughout the 
rolling and drawing of the wire and to the 
final stage of inspection and shipment. 

(b) It shall be uniformly coated with 
pure tin, to solder readily. 

WoRKMANSHIP AND FintisH.—4. The 
wire shall be cylindrical and smooth and 
may show no evidence of scrapes, splints, 
cold shuts, rough tinning, or other defects 
not in accordance with best commercial 
practice. 

PHYSICAL PROPERTIES AND TESTS.—Ten- 
sile Test—5. (a) Samples for the tensile 
test shall be not less than 15 in. (381 
mm.) long and free from bend and kinks. 
In making tensile tests on aircraft wire, 
the distance between jaws of testing ma- 
chine, with the sample in place and before 
test, shall be 10 in. (254 mm.). The wire 
must not break at less than the amount 
specified in the attached table, which is a 
part of this specification. 

_Torsion Test—(b) Samples for the tor- 
sion test shall be straight and not less than 
10 in. (254 mm.) long. The sample shall 
be gripped by two vises 8 in. (203.2 mm.) 
apart; one vise shall be turned uniformly 
at a speed not exceeding 60 revolutions 
per Minute (on the larger sizes of wire 
this speed shall be reduced sufficiently to 
avoid undue heating of the wire). One 
vise shall have free axial movement in 
either direction. All wire shall be re- 
qulred to withstand the minimum number 
of complete turns shown in the attached 


table, and which are calculated from the 
relation : 


LS od 
Number of turns — a 


~ diameter in inches 
68.6 


| SS ae 
diameter in millimeters. 


ne Test.—( c) Samples for bend test 
shall be straight and not less than 10 in. 








AVIATION 


(254 mm.) long. One end of the sample 
shall be clamped between jaws having 
their upper edges rounded with 3/16 
(0.188) in. (4.76 mm.) radius. The free end 
of the wire shall be held loosely between 
two guides and bent 90 deg. over one jaw; 
this is to be counted as one bend. On 
raising to a vertical position the count 
will be two bends. Wire shall then be 
bent to the other side, and so forth, alter- 
nating to fracture. The minimum number 
of bends required is stated in the attached 
table. 

Wrapping Test.—(d) A wrapping test 
is to be made on at least 10 per cent of 
the total number of coils offered for in- 
spection at one time. The wire is 
wrapped around its own diameter eight 
consecutive turns with a pitch substan- 
tially equal to the diameter of the wire 
and then unwrapped, maintaining the free 
end at approximately 90 deg. with the 
mandrel. It must stand this test without 
fracture. 3ecause of the possibility of 
personal error in making this test, failure 
on one test is not considered conclusive, 
and if required to do so the inspector shall 
make at least one, but no more than two, 
additional tests on the sample of wire. 
If any of these tests are successful, the 
material shall be passed as satisfactory in 
this respect. 

SELECTION OF TEST SPECIMEN.—6. A 
tensile, a torsion, and a bend test shall 
be made on each end of each piece of coil 
or wire. When an individual coil of wire 
is to be divided into smaller coils to meet 
special requirements, it is sufficient to 
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(b) A permissible variation of 0.002 in. 
(0.051 mm.) above gage on all sizes will 
be accepted, but no wire will be accepted 
having a variation of more than, 0.0005 in. 
(0.013 mm.) below gage. 

DELIVERY, PACKING AND SHIPPING.—8. 
(a) Wire covered by this specification 
shall be shipped in coils or bundles 
wrapped closely with a layer of plain 
strong paper in strips no less than 3 in. 
(76.2 mm.) wide and then covered with 
another wrapping of waterproof paper of 
an approved quality. 

(b) The size and weight of packages or 
coils shall conform to the following unless 
otherwise specified on orders: 0.072 in. 
(1.828 mm.) and larger, mean diameter 
of coils 22 in. (559 mm.), minimum 
weight of coil 25 Ib. (11.34 kg.); 
0.064 in. (1.628 mm.) and smaller, mean 
diameter of coils 12 in. (305 mm.), mini- 
mum weight of coil 10 lb. (4.54 kg.). 

INSPECTION AND REJECTION.—9. A tag 
supplied by the manufacturer and filled 
in by the Government inspector with ink, 
showing the number of the test as per 
his official list of tests, the diameter of 
the wire, the breaking strength, and tor- 
sion and bend tests, shall be attached to 
each coil or piece of wire accepted by him 
or by the salvage board. Such tag shall 
be sealed on the bundle with a steel wire 
of approved design and a lead seal bear- 
ing the private mark of the inspector do- 
ing the work. 


Chemical composition of standard carbon 

















cad ° els. 
make one test on the original coil and to steste 
cut and seal the small coils in the pres- 
ence of the inspector. Phos- Sul- 
ES, . “ 1 i ns ~ phorus, phur, 
DIMENSIONS AND TOLERANCES.—7. (@) Num. men cook, 
All wire for this purpose shall be fur- ber Carbon Manganese mum mum, 
nished in decimal sizes corresponding to bee at gy ae tage * = sae 
Fg ats ig Teese ‘ 7 .65- .7! : ; d , 
the American Wire Gage (Brown & 1080 “75~ 90 "25- 50 040 045 
Sharpe gage). 
Table of physical properties, weights and sizes. 
ENGLISH UNITS. 
: Number of Breaking Tensile 
American Wire Gage. Diameter Minimum Weight in bends strength, strength in 
ininches torsion in pounds per through minimum pounds per 
8 in. 100 ft. 90 deg. Ibs. sq. in. 
6 0.162 16 7.01 5 4,500 219,000 
7 .144 19 5.56 6 3,700 229,000 
, .129 21 4.40 8 3,000 233,000 
9 .114 23 3.50 uy 2,500 244,000 
10 102 26 2.77 11 2,000 244,000 
11 091 30 2.20 14 1,620 254,000 
12 081 33 1.744 17 1,300 252,000 
13 .072 37 2.383 21 1,040 255,000 
14 .064 42 1.097 25 830 258,000 
15 .057 47 .870 29 660 259,000 
16 .051 53 .690 34 540 264,000 
17 .045 60 547 42 425 267,000 
18 040 67 .434 52 340 270,000 
19 ; 036 75 344 70 280 75,000 
20 032 85 273 85 225 280,000 
21 028 96 216 105 175 284,000 
METRIC UNITS. 
Tensile 
Minimum Weight Number Breaking strength, 
Diameter torsion in in kilo- of bends strength, in kilo- 
American Wire Gage. in milli- 203.2 mm grams per through minimum grams per 
meters. 100 m. 90 deg. kilograms. square 
millimeter . 
6 4.115 16 10.44 5 2,041 954.0 
7 3.665 19 8.28 6 1,678 161.1 
‘ 3.264 21 6.55 8 1,361 163.8 
9 2.906 23 5.21 9 1,134 171.6 
10 2.588 26 4.12 11 907 171.6 
ll 2.305 30 3.28 14 735 178.6 
12 2.053 33 2.597 17 590 177.2 
13 1.828 37 2.060 21 472 179.4 
14 1.628 42 1.635 25 376.5 181.5 
15 1.450 47 1.295 29 297 .6 182.1 
16 1.291 53 1.028 34 244.9 185.6 
17 1.150 60 .814 42 192.8 187.7 
_» 1.024 67 .646 52 152.4 189.8 
19 .9116 75 .512 70 127.0 193.4 
20 .8118 85 .406 85 102.1 196.8 
21 .7230 96 .322 105 79.4 199.6 
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2N2—Specifications for Ingot Copper 

GENERAL—1. The general specifications, 
1G1, shall form, according to their appli- 
eability, a part of these specifications. 

MATERIAL—2. (a) Copper may be either 
lake copper originating on the northern 
peninsula of Michigan, U. 8. A., or it may 
be electrically refined copper. 

Analysis—(b) The copper in all shapes 
shall have a purity of at least 99.880 per 
cent, as determined by electrolytic assay, 
silver being counted as copper. 

Sampling—(c) One bar, cake, billet, in- 
got, or slab shall be taken for analysis 
from each lot of 5,000 Ib. (2,268 kg.) or 
less, but not more than 10 bars, cakes, bil- 
lets, ingots, or slabs need be taken from a 
carload. 

IDENTIFICATION AND MARKING—=3. All 
wire bars, cakes, slabs, and billets shall be 
stamped with the maker’s brand and fur 
nace charge mark. Ingots and ingot bars 
shall have a brand stamped or cast in, but 
need have no furnace charge mark. 

DELIVERY, PACKING, AND SHIPPING—~4. 
The refiner shall arrange carloads or lots 
so that as far as possible each shall con- 
tain pieces from but one furnace charge, 
in order to facilitate testing by the user. 

References: A. S. T. M. Specifications 
B5—13. 


2N3—Specifications for Spelter 
GENERAL—1. The general specifications, 
1G1, shall form, according to their appli 
eability, a part of these specifications. 
MATERIAL—2. (a) Under these specifi- 
cations virgin spelter—that spelter 
made from ore or similar raw material by 
a process of reduction and distillation or 
by electrolysis and not produced from re 
worked metal—is recognized in five grades 
as follows: 


is, 


A. High Grade. 

B. Intermediate. 

Cc. Brass Special. 

D. Selected. 

E.. Prime Western 
Composition.—(b) 


A. High Grade.—The spelter shall not 
contain over: 
Per cent. 
Lead. 0.07 
Iron. 03 
Cadmium 07 


It shall be free from aluminum. The sum 
of the lead, iron, and cadmium shall not 
exceed 0.10 per cent. 


B. Intermediate.—The spelter shall not 
contain over: 
Per cent. 
Lead. 0.20 
Iron. 03 
Cadmium 50 
It shall be free from aluminum. The 


sum of the lead, iron, and cadmium shall 
not exceed 0.50 per cent. 

C. Brass Special.—The spelter shall not 
contain over: 


Per cent. 
Lead. 0.60 
esc « 03 
Cadmium. . 50 


It shall be free from aluminum, The sum 
of the lead, iron, and cadmium shall not 
exceed 1 per cent. 


D. Selected.—The spelter shall not con- 
tain over: 
Per cent. 
Lead. 0.80 
Oo 04 
Cadmium.. 75 
It shall: be free from aluminum. The 


sum of lead, iron, and cadmium shall not 
exceed 1.25 per cent. 


E. Prime Western.—The spelier = shall 
not contain over: 
Per cent. 
Lead 1.60 
Iron. 08 
Sampiling.—i(c) One slab shall be taken 
for analysis from each lot of 5,000 Ib. 


AVIATION 
(2,268 kg.) or less, but not more than 10 
slabs need be taken from a carload. Saw 


each slab completely across from the mid- 
dle of one long side to the middle of the 
other and use the sawdust as the sample; 
or drill three 9-mm. holes along one diago- 
nal of each slab, boring completely through 
and taking care to make fine drilling; the 
holes should be drilled as nearly as possi 
ble at the middle and halfway between 
either end and the middle of such diago 
nals. Go over the drillings or sawings with 


a powerful magnet to take out any iron 
which may have come from the drill or 
saw, and mix the sample thoroughly. The 


drill or saw must be thoroughly cleaned 
before use, and no lubricant shall be used 
in either drilling or sawing. 
IDENTIFICATION AND MARKINGS—). A 
brand shall be cast in each slab by which 
the maker and grade can be identified. 
References: A. S. T. M. Specifications 
B6—14 revised 
3N2—Specifications for Manganese Bronze 
Castings 
GENERAL.—1. The general specifications, 
1G1, shall form, according to their appli 
cability, a part of these specifications, 
MATERIAL.—2. The chemical composi 
tion shall be as follows: Copper, 56 to 60 
per cent; zine, 37 to 41 per cent; harden 


ing constituents (which may include tin 
iron, manganese, and aluminum). 5 per 
cent maximum; lead, 0.15 per cent maxi 
mum. 

MANUFACTURE.—->). (a) The material 
must be made from lake or electrolytic 


copper according to the I. A. 8S. B. specifi 
cation 2N2 and virgin spelter of A or B 
grade according to I. A. S. B. specification 
2N3. 

(b) No serap shall be used, except such 
may accumulate in the manufacturer's 
plants from material of the same compo 
sition and of their own make. 


is 


WoRKMANSHIP AND FINISH.—4 Cast 
ings must be homogeneous and free from 


shrinkage cracks, spongy spots, blowholes 


and foreign matter. Any castings devel 
oping defects in machining must be re 
placed by the manufacturer. The ful 


weight of material in the original casting 
must be returned by the purchaser for 
each replacement. 

PHYSICAL PROPERTIES AND TESTS. — 5 


Manganese bronze castings shall have the 
following physical properties: Minimum 
tensile strength, 70,000 pounds per sq. in. 
(49.21 kg./mm.?); minimum yield point, 
30,000 pounds per sq. in. (21.09 kg./mm.*) ; 
minimum elongation, 15 per cent in 2 in. 
(50.8 mm.). 

SELECTION OF TEST SPECIMEN.—6. (a) 
The test bars shall be cast either on the 
easting, if the size will permit, or on the 
bottom of a 3-in. square test block suffi 
ciently long to accommodate the test bar. 
Chills shall not be allowed in casting the 
test bar. 

(b) The test bars and casting shall have 


the heat number cast or stamped on the 
pieces. 
(c) At least two test bars shall be cast 


from each heat. 

(d) One test shall be made to represent 
each heat, but in case of a flaw in the test 
bar or a break outside of the middle third 
of the gage length, further may 
made on extra test pieces, as provided for 
in the foregoing paragraph. 

DIMENSIONS AND TOLERANCES.—7. All 
castings must be true to pattern with cor 


tests be 


rectly placed cores. 
3N4—Specifications for Naval Brass or 
Equivalent Alloy Bars 
GENERAL,—1. The general specifications, 

1G1 shall form, according to their appli- 
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cability, a part of these specifications, 
Use.—2. The material required unde 
this specification is intended primarily fq 
airplane turnbuckle barrels. 
MATERIAL.—3. The chemical! 
tion shall be as follows: 


COT OS) 


Per Cent, 


Copper 19 to 63. 
in.. 9.5 to 15 
Iron, maximum 0.10 
Lead, maximum 0.3 
Zinc.... Remainder 
MANUFACTURE.—4. (@) The materig 


must be made from lake or electrolytic 
copper according to the I. A. S. B. speg. 
fications 2N2, and virgin spelter of A orR 
grade according to the I. A. S. B. specif. 
cation 2N3. 

(b) No scrap shall be used, except such 
as may accumulate at the manufacturers 
plants from material of the same composi- 
tion and of their own make. 

WoRKMANSHIP AND FINISH.—5. All bars 
are to be sound, straight, free from roaks 
laps, cracks, twists, seams, and damagej 
ends, and are to have a workmanlike 
finish. 

PHYSICAL PROPERTIES AND TESTS: Tey. 
sile Test.—6. (a) Rods from 4 in. (63 


mm.) to 1 in. (25.4 mm.) inclusive, shalj 
have 
Pounds Kilograms 
per per 
square square Per 
inch. millimeter. cent. 
Minimum tensile strength 67,000 47.10 a 
Minimum yield point. $5,000 31.64 
Elongation in 2 inches 
(50.8 mm.). , 22 
Reduction of area. 45 


Bending Test——(b) The rods shall stan 
being bent, cold, through an angle of 1 
deg. and to a radius equal to the diameter 
of the rod without fracture. 

Strain Test.—(c) The rod shall stan 
an immersion in an aqueous solution con 
taining 100 grams of mercurous nitrate 
and 13 cu. cm. of 1.42 specific gravity nit 
ric acid per liter for 15 minutes without 
cracking. 

SECTION OF ‘TEST SPECIMENS.—7. (@) 

jars shall be grouped into lots of not more 

than 50. Three test pieces, one for ead 
of the above tests, will be cut from a ba 
selected by the inspector from each lot a 
fraction thereof. 


(b) The bending-test bar will be fal 
size. 
(c) The strain-test bar will be at leas 


12 in. (304.8 mm.) long, of full size, ani 
shall be taken without bending, springing 
polishing, or any other preparation whit 
ever. At least 9 in. (228.6 mm.) of the 
length of this bar shall be immersed i 
the solution. 

DIMENSIONS AND TOLERANCES.—S8. Rod 
shall not vary in diameter more than ti 
following amounts: Up to and including 
in. (9.53 mm.), plus or minus 0.0015 i. 
(0.038 mm.); from % in. (9.53 mm.) f 
and including 1 in. (25.4 mm.), plus @ 
minus 0.0030 in. (0.076 mm.). 

DELIVERY, PACKING, AND SHIPPING—? 
(a) Rods and bars when ordered to al 
length will be furnished in stock lengths 
unless it is specifically required thi 
lengths be exact. 

(b) Stock lengths will be as follows 
When ordered in 12-ft. (3.66 m.) lengths 
no lengths less than 8 ft. (2.44 m.) ; whé 
ordered in 10-ft. (3.05 m.) lengths, » 
lengths less than 8 ft. (2.44 m.) ; when 
dered in 8-ft. (2.44 m.) lengths, no lengths 
less than 6 ft. (1.83 m.) ; when ordered i! 
6-ft. (1.83 m.) lengths, no lengths less thi! 
t ft. (1.22 m.). 

(c) When ordered to the lengths givé 
above, the weight of lengths less thal 
length ordered shall not exceed 40 per cl! 
of any one shipment. 
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Digest of the Foreign Aeronautical Press 


Aeronautics (London), Sept. 12, 1917 
fireraft Losses in August.—The following are the official 
sonres relative to aircraft losses in August: 


German machines destroyed by British.............-. 129 
German machines driven down by British............. 104 
German machines destroyed by French............... 60 
German machines driven down by French............. 22 
German machines destroyed by Belgians.............. 8 
British machines MisSing............ eee eee eee e eens 94 
Allied machines claimed by Germany................ 168 


In addition, a Zeppelin was destroyed in the North Sea off 
the coast of Jutland. It is to be noted that the French reports 
are incomplete, as on one day they claim the destruction of 
several German machines. Taking only definite figures, it 
appears that during August the Allies wholly destroyed at 
least 198 German machines on the Western front, while the 
enemy himself only claims to have accounted for 168 Allied 
airplanes. 

Aeronautics (London), Sept. 19, 1917 

The Direct Lift Machine. By H. F. Smalman-Smith.—As- 
suming that a direct lift machine is today not merely mechan- 
ically possible, but capable of production in practical form, 
one may embody in brief some general idea of what would 
constitute a practical helicopter. 

It would possess the ability to rise vertically from the 
ground and to descend thereto likewise. It must further be 
steerable and capable of horizontal motion at a moderate 
speed, at least. Its climbing capacity must equal or exceed 
that of the airplane; likewise, its ability to carry weight. 
Finally, it must include some reliable means of gliding down 
in safety in case of engine failure. 

Given such a machine, it would appear to possess the fol- 
lowing leading advantages: (1) It could rise from or descend 
to level areas little larger than that included in its cireumfer- 
ence; (2) it could remain poised over a particular spot. In 
other things it would seem to be markedly inferior to the 
airplane. 

Its application and value from the military point of view 
appear to be several. A helicopter might be made to serve 
every purpose achieved by a kite-balloon, while displaying the 
additional advantages of being independent of control from 
the ground, of being able to maneuver vertically or horizon- 
tally under its own power, and of presenting an infinitely 
smaller target. It would also require the services of a much 
smaller personnel and have the further advantage of being 
free from delays caused by inflation. 

For patrol work its uses appear limited, although a heli- 
copter might be employed as a night patrol machine in con- 
nection with the defense of cities or be used for reconnaissance 
work with armies operating in a rocky country where no air- 
plane could rise or descend in safety. 

In connection with naval operations, a helicopter might be 
used to advantage for observation purposes from aboard ship 
at times when the launching of a seaplane might be attended 
with considerable risk. 

Flight (London), September 27, 1917 

Musical Sound of Aircraft Engines——Some observers of 
enemy aircraft raids have pointed out that Gotha airplanes 
“drone” on the note A flat, while British machines prefer E 
aud F, In doing so they have overlooked an important point 
when suggesting that anyone with the sense of absolute pitch 
should have no difficulty in identifying hostile raiders by 
their sound. . 

The piteh of a sound depends on the number of vibrations 
reaching the ear in a given time, and the number varies 
according as to whether the source of the sound is moving 
toward or away from the listener. Given a Gotha flying at 
100 m.p.h., its A flat could vary as much as a perfect fourth, 
Which is more than the difference between it and the British 
machines’ E and F. 

If an express train sounds its whistle while approaching and 
passing through a station, the pitch of the whistle, though 
actually the same all the time, will appear to rise as the train 
tomes into the station and fall as it passes out. In the first 
case the sound waves reach the ear more frequently, as the 
source is approaching, and in the second less frequently as the 
source is retreating. It would be the same with Gotha’s A 





flat, if it is always that note, whatever the speed of the 
machine, which is highly improbable. 
Flight (London), October 4, 1917 

Germany and the Air—At a recent meeting of the German 
Aerial League, the treasurer, Lieutenant Bothe, made a report 
which appears to represent quite accurately the views and 
beliefs of that very large section of the German people which 
thinks ahead and is convinced that air power will decide the 
future of empires. 

He first gave a very clear and comprehensive survey of the 
present position of aeronautics in Germany, claiming that the 
Germans had now really obtained the supremacy of the air on 
the Western Front as on other fronts, though he had to 
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acknowledge that at the time of the great Somme offensive the 
mastery in the air belonged to the British and French. 

This led to a reawakening in German military cireles and 
to a redoubling of their efforts to regain that supremacy, and 
no stones were left unturned until that object had been suc- 
cessfully attained. 

The Germans had now left their adversaries far behind, 
both in the number and quality of the aircraft being turned 
out, as the English were learning to their cost. 

Lieutenant Bothe then dealt at some length with the position 
of military aeronauties after the present war. He foretold 
that on the cessation of the present hostilities all the nations 
would at onee proceed to build up an impenetrable series of 
modern defensive works, extending several miles behind their 
frontiers, and which it would be beyond the power of human 
beings to break through, except by the aerial arm. 

In future wars it would be necessary to invade the enemy’s 
territories by means of tens of thousands of airplanes, which 
by dropping hundreds of tons of explosives would destroy all 
industrial works, transport routes, ete., and thus delay the 
advance of the troops and impede preparations for offence or 
defence. 

The war would be won within the first few days of the 
declaration of hostilities by the Power or Powers which were 
thus able to throw in the largest weight of aerial “ fright- 
fulness” and thereby paralyze the fighting efficiency of its 
opponents, before even a battle had been fought or a campaign 
opened. 

Where, it may be asked, are to be found the pilots to man 
these tens of thousands of airplanes? This would be one of 
the chief duties of the German Aerial League, an institution 
which was daily growing in importance and influence. 

By suitable courses of training at airdromes and in the 
workshops, the youth of the country would be prepared for 
later service in the Flying Corps. 
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Air Raid Precautions ——The Police Commissioner of London 
has issued, for the guidance of the public, a set of rules to be 
observed in ease of a hostile aireraft raid. In view of the 
possibility of Germany developing submersible seaplane car- 
riers from which American shores might be bombed, it seems 
interesting to review here these rules. 

Do not pay heed to mere rumors of a raid, but as soon as 
you know, whether from a public warning or from the anti- 
aircraft guns coming into action, or from the explosion of 
bombs, that an attack is imminent or has begun, take the best 
cover near at hand. 

Do not wait till you see the aircraft nearly overhead or 
hear the explosion of a bomb near you. You cannot tell how 
near the next bomb may fall, especially at night, and apart 
from the danger from bombs, fragments of shells may fall a 
long way from the guns. To stay in the open involves needless 
risk, even if the attack seems a long way off. 

If you are in the open, go into the nearest available build 
ing. A doorway or open archway, though better than remain- 
ing in the open, is not good cover, as it affords little protection 
against fragments of a bomb exploding on the ground. 

If bombs are being dropped and there is no building near, 
it is better to lie down on the ground in the best ditch or hole 
you ean find near at hand, or behind a strong wall or tree, 
than to remain standing in the open. 

If you are in a building on the top floor, go downstairs, 
where you will have the best available cover overhead, avoid- 
ing elevator openings, open stairways and parts of the build- 
ing under skylights. 

Do not look out of windows, but keep in a part of a room 
or passage where you will be out of the line of fragments of 
metal or debris, which may enter by a window or door if a 
bomb should explode outside. 

Do not crowd in a basement with only a single means of 
exit. The fumes from all bombs are injurious if breathed in 
any quantity, and it is advisable to have a second means of 
exit in case fumes should enter, or a gas pipe be broken, or 
rapid eseape be necessary for any other reason. 

Water is far the best extinguisher for general use against 
fires caused by incendiary bombs, and should be applied as 
promptly as possible. Keep a supply of water ready in buck- 
ets or cans, some on each floor, if possible. See that they are 
kept filled. 

A supply of fine dry sand or soil may be kept ready in 
pails or seuttles, in addition to water, especially where there 
are inflammable liquids which might be set alight. See that 
the sand or soil does not cake. 

If the gas is turned off at the meter, see that all burners 
are turned off as well; otherwise there will be serious risk of 
fire or explosion when the gas is turned on again. 

Be careful not to breathe fumes given off by bombs. Do 
not go near where any bomb has fallen unless it is necessary 
to do so for rescue purposes or to extinguish a fire, or unless 
you are sure all fumes have cleared away. 

If a bomb falls near you, get away from the place where it 
has fallen as quickly as possible, and keep away until the air 
has cleared. If you are indoors and fumes have entered the 
building, go out into the open away from where the bomb has 
fallen, and if the raid is not over, find other shelter. 

While good cover is the point of most importance, choose, 
if you can, rooms, corridors, ete., where in addition to cover 
overhead there are alternative means of exit, so that if fumes 
should enter from one direction you may be able to eseape the 
other way. 

Flying (London), September 26, 1917 

Aero Engine Fuels—The ideal fuel for internal combustion 
engines would be one having an entirely homogeneous com- 
position with a constant boiling point and unvarying density 
at that boiling point; but gasoline does not attain this perfee- 
tion, for when subjected to a gradual increasing temperature 
the fuel steadily loses in volume and increases in specifie grav 
ity until the temperature corresponding to the boiling point 
of its heaviest part is attained when it is completely evapo- 
rated. 

The supply of gasoline has now assumed a position of great 
importance in all countries. It is essential for the commercial 
future of the airplane that there shall be a plentiful supply 
of this fuel at reasonable prices, and it is generally recognized 
that the enormously increased demand can only be met by 
either a greater production or by increasing the specific grav- 
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ity of the gasoline in order to obtain a greater proporti 
from the crude oils when refining. It is quite possible thy 
by the latter method double the present available supply py 
be obtained if the maximum boiling point of the fuel can} 
increased to over 200 deg.; but this can only follow such jy 
provements in the design of aero engines as will allow of, 
heavy fuel being used. It is doubtful whether the produetig 
of the present grades of gasoline from existing or new weh 
can be increased to an appreciable extent, and it has been gp. 
gested that this supply ean be augmented by condensing j 
natural gas obtained at the oil fields. It has, however, hy, 
shown that even if this were done in all parts of the work, 
the total yield of gasoline would only be about five per gy 
more. 

Various substitutes for gasoline have been proposed duriy 
the past few years, and probably benzol is the best known ¢ 
these, as before the war it was becoming extensively used fy 



















motor-cars. 

Benzol is not a definite compound, as it is a mixture of ty 
hydro-earbons benzine, toluene, and zylene, each of which @ 
be obtained pure, so that the commercial fuel is more hom 
geneous than ordinary gasoline. The specifie gravity of eng 
benzol is approximately 0.9, and that of the commercial fy 
supplied for engines about 0.88. 

Benzol is a very inflammable oil, and the vaporization poig 
occurs just a little later than that of the heavier grade ¢ 
easoline, but its range is much narrower; also from ep 
parative tests with this fuel and gasoline with motor-car} 
has been found that an increased mileage is obtained per gi 
lon, although the calorific value of benzol is only 17,250 Brits 
thermal units per pound. The greater density is due tof 
oil being rich in earbon and containing a lesser amount @ 
hydrogen, and this high percentage of carbon makes it esp 
cially suitable for mixing with another gasoline substity 
aleohol, the resulting mixture forming a most suitable hon 
produced fuel for motor-cars and: air engines, which cou 
ultimately be obtained in sufficient quantity to make th 
country independent of gasoline. 

A gasoline carburetor can be used in the ordinary way fq 
carbureting air with benzol, but the carburetor jet has to¥ 
corrected in height or the f'oat adjusted to allow the heavg 
fuel to stand at the correct level in the jet, and a slightly & 
ter supply of air is required owing to the fuel containg 
more carbon. The grade of this fuel suitable for engine 
usually known as “90 per cent Benzol,” so called because ti 
percentage will distil out at a temperature below the boiliy 
point of water. 

Flying (London), October 17, 1917 

Aeronautical Terminology.—A representative committe 4 
the Aeronautical Society of Great Britain is now taking 
hand the putting into shape of the technical terminology' 
aeronautics. The work being of considerable magnitude, 
full results of the labors of the committee will not appear! 
many months, but it is understood that certain prelimi 
definitions will be dealt with quickly in order to clear! 
eround and relieve existing anomalies that cause confusi 
(This work will undoubtedly prove a valuable addition tof 
elementary terminology the Aeronautical Society publist 
shortly before the outbreak of the war. The terms adopl 
used in most English and American @ 
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Air Work in September.—The accompanying compari 
table shows the total number of airplanes and_ seapia 
brought or driven down on the Western front during 
months: 

Mas weer ; epee ee ere 








June F 
me sésenee 
August ‘ 
September 













The detailed reports for September are: 
BRITISH REPORTS 
Enemy machines brought down. ......-..csccscccccccccecs em ; 
Enemy machines driven GOWM.......ccccccsccccsscssccces'omm 
PEPEGIE MOB CMIMCS MOOI: cock ccc ccc scr cecccecewenetcns cme 
FRENCH REPORTS 
Enemy machines brought down..........ccseccerccceececcetm 
Hnemy machines driven GOWN. ........cccccccccvccccess soem 
Pinemy DRIOCORS DEOUMME GOWEM. 2 oo ccc cc ccccciossccesesss cs 
GERMAN REPORTS 
Allied machines brought down................e06. rere 
German machines admittedly lost. ......cccccsccccccscces + Oem 
Allied balloons brought down..............ee6. eoett 
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Aircraft Board Appointments 
Naval and military members of the Aireraft Board, about 
to be reorganized under a law giving it legal status, were an- 
nounced on Oct. 26 by Secretaries Daniels and Baker, Presi- 


dent Wilson is to name a civilian chairman and two other 


civilian members. 

All of the service representatives appointed except. Lieut. 
Commander Arthur K. Atkins, of the Navy, are members of 
the present board. They are: Navy, Rear Admiral David W. 
Taylor and Capt. H. E. Irwin; Army, Maj. Gen. George O. 
Squier, Col. E. A. Deeds and Col. R, L. Montgomery. 


Powerful Airplanes Are Planned 

The day of thrilling air duels between individual aviators 
over the fighting lines in Europe appears to be passing. Both 
official and unofficial advices recently have shown increasing 
use of heavier machines with greater armament, and the de- 
velopment of air machines appears to be paralleling closely 
the development of fighting ships. 

There are indications that amendment already has been 
necessary in the program for creating the huge air fleets pro- 
vided for by Congress. While there will be no lack of small 
fighting airplanes, it is probable that stress is being laid now 
on the bombing craft and upon increasing the speed of these 
heavier machines and giving them adequate armament. Already 
plans are maturing for powerful airplanes, it is understood. 

There have been rumors of great German aircraft soon to 
make their appearance, and officials believe that the Germans 
are impressed with the desirability of substituting heavier ma- 
chines in which fighting power takes the place of speed. 

The production of training machines, it is understood, is the 
only element of the aireraft program which is lagging behind 
schedule. 

New supply sources for the training machines are shortly 
to begin deliveries. That will increase the output, and the 
first of the year probably will see the entire program abreast 
or ahead of its schedule. In the meantime there has been little 
delay in the training of aviators and many already have been 
sent abroad after preliminary instruction to get proper flying 
experience. 

Orville Wright Honored 

Orville Wright was honored on Oct. 27 by Lord Northcliffe, 
head of the British War Commission to the United States, who 
decorated him with the Royal Albert Medal. The medal was 


presented by the Royal Society of the Arts of England, which 
awards a medal each year to some one prominent in the arts 
and sciences of the world. 









News of the Fortnight 


New Balloon Altitude Record 

According to the geographical institute at Pavia, Italy, the 
highest altitude so far reached by any balloon was 105,000 ft., 
or slightly over eighteen miles above sea level; and 104,082 ft. 
above actual ground. The balloon was of rubber and was 
filled with hydrogen gas. 

The actual distance traversed measured 116,064 ft. At a 
height of 59,196 ft. the temperature fell to minus 43 deg. and 
maintained that figure all the balance of the way up, with 
only slight variation. 

The aviator, Giacomo Piccolo, was compelled to utilize his 
oxygen inhalator after he reached the height of two miles, and 
reached ground in a collapsed condition nevertheless. 

Prof. Pericles Gambia, in the Annali di Ufficio, states that 
the benefits to science from that ascent were inealeulable, as 
it proved mainly two things: that the assumption of a fifteen- 
mile atmosphere above the ground is erroneous, and that the 
theory of ether outside of that limit is not admissible, “ if 
it does not altogether do away with the ether theory at any 
height.” The word “ether” has been formed to express the 
medium for light beyond the assumed atmosphere. 

This ascent established beyond peradventure that the me- 
dium is uniform after the height of about 50,000 ft. was 
reache'. If the atmospheric consistency remains the same 
55,000 ft. after that altitude, the assumption that it will re- 
main the same further up reaches the dignity of a_pre- 
sumption. 

To Make a Pictorial History of War 

The Photograph Division of the Signal Corps has been 
formally designated as the bureau which will obtain the neces- 
sary photographs to form a pictorial history of the “ War of 
1917,” as the present conflict is specifically termed in the orders 
relating to this new venture. The detail of commissioned 
officers and men to handle the photographic work is author- 
ized from each division. These men will be attached to the 
Signal Corps units assigned to the army division. Regimental 
and separate organization commanders have been instructed 
to submit the names of men, qualified to fill the above posi- 
tions, who desire to be transferred to the Signal Corps. 


An Airplane Material Course 

Training students as inspectors of airplane material is the 
latest war-time addition to the curriculum of the Pennsylvania 
State College. Prof. George R. Green, of the Department of 
Forestry, has started a class of twenty men in wood tech- 
nology. They will study the structure, strength and durability 
of spruce and ash, which are the chief woods used in air- 
plane construction. 
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British Airplane Representative in America 


Basil 


Aireraft, Ltd., 
Surrey, England, 
arrived in America 


ufacturers in the assembly 
of American 
the Whitehead works. 

Both Mr. 


native 


been honorably 
beeause of wounds and shell 


shock. 








manufacturers, is capital 
ized at over $6,000,000. 
They have been engaged 
exclusively in turning out 
and have nearly completed an additional plant for enlarged 
productioa of fighting machines for the British Government. 


S.A NCROFT 


BASIL 
Photo Moody 


Airplane Engine Endurance Record 

For the first time in the history of the aeronautical testing 
laboratory at the Washington Navy Yard an airplane engine 
has completed the Government endurance test. When it is 
considered that engines from all parts of the world have been 
tested at this laboratory previously, and that not a single one 
of them has run over 36 hr., the severity of the test is better 
appreciated. 

As in the ease of the two previous reeords, the new high 
mark has been set by an American-made engine, one built by a 
concern which has until recently been known only in the field 
of heavy duty marine engines. The experience gained in many 
years devoted to the design of engines, in which reliability and 
endurance were of the greatest importance, has evidently had 
much to do with the success of this new engine. 

The record run as it now stands is 54 hr., and was made by 
the Union engine. In fact, it was established by the same e1 
gine, which last May was put through a similar test by Gov 
ernment inspectors at San Francisco, a complete descriptio1 
of which was published in Aviation AND AERONAUTICAL ENGI 
NEERING, July-1, 1917. 

Although details of the test are not now available for pub 
lication, it is understood that the engine was intentionally) 
stopped after running 54 lir., owing to the blowing out of an 
oil pump gasket, which, due to consequent low oil pressure. 
made it unwise to continue the test, although the engine was 
otherwise in perfect condition and still delivering over its rate: 
power. 


The Caproni Machine Flies to Mineola 


What is reported to be a new record in long distance pas 
senger carrying flights was made Oct. 22 by Lieutenant Res 


nati, the Italian aviator who flew from Langley Field, Hamp 
ton, Va., to the U. S. Aviation Field at Mineola, N. Y., in a 
little over four hours. The Caproni biplane made the 32 
mile run without a mishap. It was preceded by a Pomilio 
biplane scout driven by Lieutenant Baldioli, who made the 
trip with one passenger in a little less than three hours. 

The passengers in the Caproni were Capt. A. W. Hill, C. A. 
C.; Lieut. M. W. Pollack, who represented Maj.-Gen. Geo. 
O. Squier, Chief Signal Officer of the Army; Capt. Carlo 
Tappi of the Italian Aviation Commission; Lieut. A. Cam 
poni; Corp. J. Z. Angelo and Giovanni Bosso; and Francesco 
Callutti, mechanician, and Lieut. James Erickson, the Ameri 
ean photographer. 


5 


Wood Experts Sought 
The War Department has asked the University of California 
to assist in selecting a number of experts in woods, 
to an announcement made recently by university authorities 
These experts will receive salaries ranging $1,200 to 
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$3,000 yearly, and must be skilled in the picking out of woods 
suitable for military airplanes. 


More 


Efforts are being made at the headquarters of the Easter 
Department to speed up the rate of enlistments in the Aviation 
Section of the Signal Officers’ Reserve Corps. Twenty thong. 
and men are needed to man the great air fleet which the War 
Department intends to send to Europe. Although the Avia. 
tion Section attracts many applicants before the examining 
board each day, the physical and mental requirements are eg. 
acting and fully 50 per cent of the applicants received are re. 
jeeted. 

An official in charge of recruiting for the Aviation Section 
denies that candidates are subjected to any nerve-racking tests, 
as has been frequently reported. He says the examination js 
scientific one, ealeulated solely to ascertain the applicant’s phy- 
sieal condition and his powers of endurance. Absolutely per- 
feet eyesight is required. In all other respects, however, the 
examination is one which any man ean pass, provided he meets 
the requirements as to height and weight. 

Candidates for commissions as flying officers in the Aviation 
Section must be at least nineteen years old and preferably not 
more than thirty, although in exceptional cases older men of 
pronounced athletic attainments, who have spent most of their 
lives out of doors, in the saddle, ranching, ete., may be ae 
eepted if they can satisfy the examining board of their physi- 
eal fitness. Candidates for commissions must have college 
training or its equivalent. Applicants will not be recom. 
mended, who are not in every way qualified and fitted to be 
come officers of the United States Army. 

All candidates are enlisted in the Signal Corps or the Signal 
Enlisted Reserve Corps. This service will actually hold them 
for the period of training, which covers the course at the 
schools ef military aeronautics (ground schools), and at the 
aviation or flying school up to the time when, having passed 
the tests for a reserve military aviator or Junior military avia- 
tor as required by the Chief Signal Officer, they are commis 
If they fail, they will be discharged from the Signal 
Corps and revert to their former status. Failure to qualify 
for a commission will not exempt from the draft law. 


Aviator Cadets Wanted 


S1roned, 


Army Wants Air Mechanics 


The Aeronautical Office of the United States Army at 14 
Broad Street, Yew York City, has made an appeal for re 
eruits to go to France immediately as privates in the Avia 
tion Section of the Signal Corps to maintain and repair ait- 
planes. 

Maj.-Gen. George O. Squier, Chief Signal Officer of the 
United States Army, has directed that a recruiting campaign 
begin at once, with the object of enlisting a total of 100,00 
men who will be employed chiefly at the hangars of American 
aviators in keeping flying equipment in shape. The men 
ealled for in this appeal are not to act as aviators, but will 
remain in barracks at the aviation fields which are occupied 
by Americans in Franee. Those who are first to enlist as 
privates in the Aviation Section will go to France. 

Carpenters, electricians, mechanics, men familiar with gas 
engines, and others who know how to use their hands are 
once. 


asked to enlist at 


British Aeronautical Material Agent 


[t is reported that Arthur F. Thane of A. F. Thane & Co. 
San Francisco, Cal., has been appointed purchasing agent 
for the British Government on the Coast for all lumber, 
aeronautical material and stpplies, which will be drawn from 
that region for aireraft construction and equipment. 

In addition to acting as purchasing agent, Mr. Thane will 
have charge of all shipping for the British Government om 
the Pacifie Coast. For ten years he was connected with W. 
R. Grace & Co. of New York. 


New Training Biplane 


A new type of training biplane has been flown at Central 
Park, N. Y., by Army Instructor Acosta, in which the i 
structor and pilot sit side by side. This arrangement, it 8 
believed, will shorten the time required for training aviators. 
The machine is the product of the Ordnance Engineering Coy 
and is powered with a 100-hp. Duesenberg engine, 









A 











oe 





l, 1917 ff} November |, 1917 AVIATION 





—— 

———— 

woods TERE REREBSBERERREERUROUORROOROOOUORURBROBOEUMUBRUBREOEROEOeREOOeeReEeE. 
: z ? , DORE OR i a ; intgas a reat . So Re 








Jasterp 
Viation 
thous. 
ie War 
» Avia. 
mining 
are ex. 
are re. 


Section 
© tests, 
on isa 
's phy- 
ly per- 
er, the 
» meets 


Viation 
rly not 
nen of 
f their 
be ae- 
physi- 
college 
recom- 
to be- 








a SSsDnnTuinananeSGUOIAM ab iieceicicsg 
yes, 

Signal ee 2 < mi 
| them 4 = 
at the 
at the 
passed 
’ avia- 
mmis- 
Signal 
ualify 


= * 











~ 
EBEeEEBeeeEeeaeBeeESBE BE SE RE HBEHRE HE HEB BBE HRB HEB RBeE SB ee ee ee 











it 104 
or re- 
Avia- 
ir air- 


rf the 
paign 
10,000 
erical 
. men 
t will 
upied 
ist as 








h gas 
is are 














¢ Co. 
agent 
mber, 
from 


» will 
it on 
h W. 

















ntral 
e in- 
it is 
tors. 


Co. 


4 








: 











F 














THE Curtiss AEROPLANE CoMPANY, BurrAato, N. Y. 


America Trans Oceanic Company, 280 Madison Ave., New York City, New York Agents 
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J. ROBINSON HALL 


AEROPLANES, MOTORS 
AND EQUIPMENT 


PACIFIC COAST 
REPRESENTATIVE 


FOREIGN AND AMERICAN 
MANUFACTURERS 


Cc. M. SOMMERVILLE 
SALES MANAGER 


609-611 Merritt Bldg., Los Angeles, California 
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The Eyes of the Guns 


bbe Great War has shown clearly that 


the observing airplane is not all-sufficient 
for the artillery. 


The needs of the guns must often be served 
by more unwavering eyes. 


The stable and readily available kite balloon 
is an indispensable eye of the guns, and its 
further development is as imperative as the 
perfection of any of the other aerial services. 


Before the new Goodyear Kite Balloon was 
tested and approved, the problems demand- 
ing better solutions were the primary ones 
of material and stability. 


In both, Goodyear has made a decided 


advance. 


Our work for many years on balloons of 
any size and every type has put the former 
on a standardized basis, which simplifies 
specification and makes definite the direc- 
tion of further progress. 


The latter demanded newly directed labor in design 
and ungrudging research in the field—in our own 
country and abroad. 


The result is the new Goodyear Kite Balloon. 


Even as years of achievement have justified its Good- 
year fabrics, exacting tests have justified its reinforced 
tail cups and the design of every part. 


The Goodyear Tire & Rubber Company, Akron, Ohio 
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Airplane Parts! 


Immediate Delivery! 


Fortunately, the present 
crisis finds the Standard 
Parts Company ready to 
help you greatly in the 
rush demand for airplanes. 


We are able to ship im- 
mediately necessary parts 
for the construction of air- 
planes the government must 
have in a hurry. 


You can order from us 
at once such parts as: 


Steel Tubing 
Stabilizer Tubes 


Push Rod Tubes 

Tubing formed per B/P’s 
and straight tubing in di- 
ameters ranging from \%”’ 
to 2%”, 14 gauge (.083’’) 
to 22 gauge (.028’’) 


Special Rod Assemblies 
Rims of all sizes to gov- 
ernment specifications 


Bearings 
Tire Rims 
Springs 
Forgings. 


For years we have 


made oval and ‘‘D’’ 
shaped tubing for the 
Curtiss Airplane Co. 


Let us help you make 
your estimates. 


Write us for information 
at once before you submit 
your bids for airplane con- 
struction. 


If you have already made 
a contract, wire or write us 
immediately and take ad- 
vantage of the instant ser- 
vice we can render you. 


The factories of this company have been among the foremost in the 
field of motor-driven vehicles since the earliest days of the industry. 
Our engineering department and our laboratories are among the 
most complete in the world. 


The Standard Parts Company, Cleveland, Ohio, U. S. A. 


Famous for Stanweld Rims, Tubing, etc., Perfection Springs, Bock Bearings, 
Axles, Perfection Heaters, Forgings, Hubs, etc., etc. 
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TURNBUCKLES 


We Manufacture the Following Type Aeroplane Turnbuckles 


Standard Type 


No. 1 Female, Short A-1518 No. 2 Female, Long A-1520 
No. 1 Male, Short A-1522 No. 3 Male, Long A-1524 


Curtiss Type 


326 Short, Male 327 Long, Female 
326 Short, Female 327 Short, Female 
326 Long, Female 328 Long, Female 
327 Long, Male 329 Long, Femaie 














The Dayton Metal Products Company 


DAYTON, OHIO, U.S. A. 
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CRANKSHAFT QUALITY 


Stands out as the one requirement today of the builder of 


AIRCRAFT AND HIGH DUTY ENGINES 


Experience only can produce a product to equal these demands. 


Wyman-Gordon Company for many years, in their Research, as well as their Manu- 
facturing Departments, have been developing along the lines that make them today 
able, without experiment, to supply crankshafts of 


UNQUESTIONED RELIABILITY 


Every stage in the production of a Wyman-Gordon crankshaft is subjected to rigid 
inspection and tests guaranteeing a high metallurgical quality. 





Behind this perfect product is a perfect service. 





Prompt attention to all orders and deliveries without delay. 


WYMAN-GORDON COMPANY 


WORCESTER, MASS. 
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ITHACA ,N.Y. U.S.A. 


Contractors to U. S. Government 
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Model T. T., 90 h. p. Training Tractor 





WITTEMANN-LEWIS AIRCRAFT COMPANY 


Lincoln Highway Newark, N. J. 
Near Passaic River Telephone Market 9096 














WALDEN-HINNERS COMPANY 


BUILDERS OF AIRCRAFT 


MILITARY AIRPLANES 
SEAPLANES 
FLYING BOATS 


OFFICE AND FACTORY 
EDGEWATER, N. J. 
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The Taft-Peirce plant is one of the oldest and the most ex- development of aeronautical engines, light machinery parts and 
tensive “contract-shops” in the United States. It has been special tools. 
identified with the evolution and initial production of many The advantage of such experience is at the command of con- 


mechanical developments, each marking a new era in the sphere cerns whose present production might be materially improved 
of human progress—such as the sewing machine, the typesetting or increased by proper co-ordination. 

machine, the typewriter, the adding machine, the motorcycle and 
the automobile. 

















J Today it is the largest and best equipped organization of its 
. . . ° e . 

6 class in this country for work of the character necessary in the 
——— 





a counterbalanced aviation 
crankshaft.... 


one of the |8 different 

models we are now making 

for 14 aviation motor companies... . 
reduces vibration and eliminates bearing pressure 


We have shipped 55,518 Counterbalanced Crankshafts to October 31, 1917 


THE PARK DROP FORGE CO. CLEVELAND, OHIO 
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Warner & Swasey Machines are Standard for 
all work from Turnbuckles to Cylinders 











This 8-A Bar Ma- 
chine is specially 
fy adapted for work on 
cylinders. 


Airplane parts must be accurate for efficiency and they must be produced extra- 
quickly to meet present emergencies. Both these considerations are amply met by 


Universal Hollow-Hexagon Turret Lathes 
The intrinsic quality of all W & S machines, their wide range of usefulness and their unfailing 
dependability make them especially valuable to airplane manufacturers. 


Send blueprints for full details 


THE WARNER & SWASEY COMPANY 


CLEVELAND, OHIO, U. S. A. 


TURRET SCREW MACHINES—BRASS WORKING MACHINE TOOLS 
BOSTON OFFICE—Oliver Building BUFFALO OFFICE—Iroquois Building 
CHICAGO OFFICE AND SHOW ROOMS—618-622 Washington Boulevard 


TURRET LATHES 


NEW YORK OFFICE—Singer Building 
DETROIT OFFICE—Ford Building 

















CRANKSHAFTS, Etc., Will Be Put in Running 
Balance in My Recently Organized 











aboratory of [Dynamic alance 








Centrally Located in This City 
ae 


All work guaranteed and done an my latest Balancing Apparatus. It appears that 
a great deal of misinformation is now being circulated with respect to the would-be 
simplicity with which, for instance, a six throw shaft can be balanced, by some 
self-appointed experts. Let me have a shaft balanced in this manner and I will 
explain the correct way of balancing such a shaft. 








N. W. AKIMOFF. Builder of Dynamic Balancing Machinery 


Office: HARRISON BUILDING, PHILADELPHIA 




















Se 
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Licensed by and affiliated with Messrs. Leduc, Heitz & Co., Paris, France 


AEROPLANE DOPE 


HIGHEST QUALITY 


land and water machines built by constructors able to afford 
the best. Also gives excellent results and reduces fire risk 
when used for the last 2 or 3 coats over a cheaper dope 


AMERICAN EMAILLITE COMPANY 
DONTRACTORS TO THE GOVERNMENT 


555 W. Washington Street 
ing uke Chicago, III. 











Aluininum Company of America 


PITTSBURGH, PA. 
Manufacturers of Aluminum 


Ingot, Sheet, Tubing, Wire, 
Rod, Rivets, Moulding 
General Sales Office, 2400 Oliver Bldg., Pittsburgh, Pa. 


Branch‘ Offices : 

ere ee ee 131 State Street nt... EEE eee 120 Broadway 
RAE 1500 Westminster Building Peep aga teeees 1216- “oO ae we rtd 

; ‘ ‘ “14: IS 0a 6 eechduend ranite Building 
Cley eland bcieuneeen 950 Leader News Building San Francisco (Piereen, healing ih. Aue) 
I is x. 5 0064's» we 1512 Ford Building 73] Rialto Building 
Kansas City........... 308 R. A. Long Building Seattle (Pierson, Roeding & Co., Agents) 
Los Angeles (Pierson, Roeding & Co., Agents) 523 Colman Building 


494 Pacific Electric Building { Washington. ..509 Metropolitan Bank Building 


Send inquiries regarding aluminum.in any form to nearest Branch Office, or to General Sales Office 
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“Usco 99 
NuMBER 72 


THE STANDARD 
KITE BALLOON Fapsric 


oF AMERICA 





A TWO-PLY BIASED FABRIC, 
COATED BETWEEN PLIES 
WITH A LIGHT, TOUGH 
LAYER OF PURE PARA RUB- 
BER. 


THIS FABRIC HAS BEEN DE- 
VELOPED FROM YEARS OF 
LABORATORY EXPERIENCE, 
AND POSSESSES EVERY FEA- 
TURE AND QUALIFICATION 
NECESSARY TO A WELL-BAL- 
ANCED PRODUCT, VIZ.: 


STRONG 
Gas-TIGHT 
NeuTRAL, INvisiBLE COLOR 
Wirustanps ALL WEATHER 


ConDITIONS 
AND Aces WELL 


MADE BY THE 
WORLD’S LARGEST RUBBER: COMPANY 


UNITED STATES RUBBER COMPANY 
NEW YORK 








~~ GUAL-FORGINGS HAVE BEEN TESTEDIN BATTLE = 


E have the 

most complete 

equipment in 
America for the manu- 
facture of parts for 
J N 4 types of air- 
planes. 


For three years we have 
made parts for the larg- 
est airplane builders on 
the Western Continent. 


FORGING 
MACHINING 
POLISHING 
NICKLING 


Send us your blue prints 
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Heavy Elastic Aviation Cord 


We manufacture a full and complete 
line of heavy elastic aviation cord. 
We are the originators and the 
largest manufacturers in the world 
of heavy elastic cord. 








Standard H-3 equipped with our cord 


J.W. WOOD ELASTIC WEB CO. 
STOUGHTON, MASS. 








Aeroplane 
Lumber 
Specialists 


Alaska Spruce 
Black Walnut 


Tough White Ash 


CHETHAM LUMBER CO., Inc. 
15 William Street New York 


Telephone, Hanover 6028 








SOMEWHERE IN AMERICA 


At Any Aviation Camp 
You Will Find the 


Christensen Self Starter 


DOING ITS BIT 


Starting Aeroplane Motors 
by the Mere Touch of 
a Button 


It has never shirked but 
is always ready and reliable 


WRITE TO 


The Christensen Engineering Co. 


Milwaukee, Wisconsin 








METAL HOSE 


For every Airplane Requirement 





Write for specifications and prices 





PENNSYLVANIA FLEXIBLE METALLIC 
TUBING COMPANY 
Broad and Race Sts., Philadelphia 
New York Boston Chicago Detroit Cleveland 














CAPITAL JIGS 
INTERNAL ST AMPINGS TOOLS 
GRINDER DIES 

E realize in air or at sea there should be no 
faulty material. All machine parts must be 
made right and perform their functions properly, 
hence we have equipped our new plant to turn out work 


of the highest quality. We offer our facilities to you 
and trust we may be of service. 


Will you give us a trial? 


LANSING STAMPING & TOOL Co. 


LANSING, MICHIGAN 
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FUEL LEVEL 
GAGES 


This cut shows our 
Model 51 Gage 
which is standard on 
practically all type 
of military training 
machines. 





as i 


Other types of gages 
in large quantities 
ae 
are “doing their 
bit” as part of the 
equipment of Eng- 
lish Government 


Warplanes. 











SPECIAL TYPES DESIGNED 
FOR YOUR ESPECIAL NEEDS. 


BOSTON AUTO GAGE CO. 


8 WALTHAM STREET, 








BOSTON, MASS. 











The only 
core that 
will stand 
severe 
landing 
shocks. 


No sharp 
corners 

to crys- 
tallize 
through 
vibration. 





“FLEXO” 














The only 
core that 
can be so 
bent 
without 
injury to 


, the metal 


or soldered 


joints. 


AUTO RADIATOR MFG. CORP. 


219-225 W. 12th STREET, 


LOS ANGELES, CAL 


















ROME 
AERONAUTICAL 
RADIATORS 


Developed from years of experience in 
building all types of radiators. 


They possess every feature and qualifi- 
cation necessary for a high grade 
product. 


STRONG 
EFFICIENT 
DURABLE 


Used on the best American flying machines. 


Our engineering department is at your 
service. 


Rome - Turney Radiator Company 


Rome, N. Y., U. S. A. 























AJAX 
Auto and Aero 
Sheet Metal Co. 


Manufacturers 
and designers 


AERO 
RADIATORS 
INTAKE 


EXHAUST PIPES 


LINDER & MEYER 
245 W. 55th St. 
New York 


WT 
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1, 197 








November 1, 1917 AVIATION 


STIMPSONoneM METS 


BRASS— WHITE METAL— ciclo ae 
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WASHERS 
METAL SPECIALTIES 


OOFRANKLIN AVENUE MADETOORDER BROOKLYN. NEW-YORK 
io 














FOXBORO AIR SPEED INDICATORS | 


Accurate 


Reliable 


Determine Luft 


Warn Against Stalling 


THE FOXBORO CO. 


New York Chicago Pittsburgh 


FOXBORO, MASS., U.S.A. 


Dhiladelphia St. Louis San Francisco 





Birmingham, Alabama Peacock Bros., Montreal 











| 








Fahrig Anti-Friction Metal 


The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 

















PHOTOGRAPHIC TE iy DEPARTMENT OF 
CAMERAS 


Fahrig Metal Quality has become a stand- 
THE BROCK ard for reliability. We specialize in this 
AUTOMATIC CAMERAS one tin-copper alloy which has superior 

are the only cameras that make good negatives anti-friction qualities and great durability 


with shutter speeds of 1/1ooth of a second or and is always uniform. 
less at speeds of over 100 miles per hour. 


ARTHUR BROCK, JR. When you see a speed or distance record 


broken by Aeroplane, Racing Automobile, 


OFFICE—511 Bullitt Building, 131 South Fourth Street Truck or Tractor Motor, you will find 
FACTORY—533 North Eleventh Street that Fahrig Metal Bearings were in that 
PHILADELPHIA, PA. motor. 


Scientific Instruments, Tools, Dies, Jigs and Fixtures 


Factory occupies 23,000 square feet of floor space FAHRIG METAL C0., 34 Commerce St, N.Y. 


Screw Mac hine Capacity up to 2% inches 














ees 
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McADAMITE-ALUMINUM COMPANY 


57-83 Isabella Ave. DETROIT, MICH. 





Highest-Grade—Strongest 


ALUMINUM CASTINGS 





Tensile strength....... 44,250 Ibs. Sq. In. 

Compression .......... 126,000 “ maar LARGE CAPACITY 
Eg onc cccnctcd —_- + PLANT 

ES ere 66,300 “ “ *“ . ; 

Fusing Point.......... 1040 Degrees F Quick Deliveries Guaranteed 











ACIERAL METAL yy 


Light as Aluminum Strong as Steel 


Non-corrosive by salt water (3 


CASTINGS RODS SHEETS 


Prompt Deliveries 


ACIERAL CO. OF AMERICA 


Main Office: Plant: 
26 Cortlandt Street 20 Orange Street 
NEW YORK CITY NEWARK, N. J. 19] 














ORDNANCE ENGINEERING CORPORATION 


NEW YORK OFFICE LONDON OFFICE 
120 Broadway, Equitable Building 19 Queen Anne Chambers, Westminster, S. W. 
Government Contractors =: Consulting Engineers 


Manufacturers of Illuminating Shells, Trench Howitzers, Hand Grenades, etc., etc. 
Naval and Military Appliances and Parts designed, developed and perfected 


Designers and Builders of Military and Naval 
AIRCRAFT 














cAsTINGS AJ] UMINU "ae eos 


Contractors to large ship and engine builders. Quick deliveries toed 


J. J. MYERS 


Successor to Hynes & Myers 


458 EAST TENTH STREET - - - - - - - NEW YORK 
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“DALTON SIX” 


In the Manufacture 
of Aeroplanes or the 
many small parts 
comprising a Unit 


“Dalton Six” 


is indispensable. 

Furnished for 
English_or Metric 
Thread Cutting. _ 

One Manufacturer 
of fine instruments 
for ‘aeroplanes now 
has 


(36) “DALTON SIXES” Installed 


Why Not Investigate? 
BULLETIN B602C GIVES DETAILS 


Dalton Manufacturing Corp. 
Successors to Dalton Mach. Co., Inc. 


1911 Park Avenue New York, U. S. A. 





NEW DEFIANCE AEROPLANE 
PROPELLER TURNING LATHE 





PAYS" DAILY EIGHT TO+TEN TIMES 
A SKILLED WORKMAN’S WAGE 


TANY 


aeroplane propeller Additional installations are 
manufacturers using the everywhere being made by 
Defiance No. 613 Aero- propeller makers who have 
plane Propeller Turning given one or two machines a 


trial. ‘This proves its worth, 
and also proves that it is not 
an experiment. It is the only 
machine on the market today 
that will successfully turn 
aeroplane propellers of any 
size—to any shape or pitch— 
and leave only the final finish- 
ing to be done by hand. 


Lathes, find that each ma- 
chine in operation daily adds 
to profits eight to ten times a 
skilled workman’s wage. Pro- 
peller manufacturers not us- 
ing this machine cannot af- 
ford to let those who are hold 
this big advantage over them. 


An illustrated and descriptive circular of 
this machine will be mailed on request. 


THE DEFIANCE MACHINE WORKS 
DEFIANCE, OHIO, U. S. A. 


NEW YORK CITY LONDON, ENGLAND 























Yale Triplex 
Block 
handling 
heavy casting 


Yale Hoists— 
speed and compactness—with safety 


Yale Hoists are designed and built under these specifications—to handle 
loads with greatest speed, with assured safety to operator and load—and to 
require the minimum space in which to accomplish the work. 


Discriminating users of hoisting equipment have selected Yale Hoists for 
seed and compactness, thus insuring safety to equipment and employees. 


Years of intelligent designing, carefully selected materials, highest manu 
Practice, backed by exacting tests, combine to produce the 
Perfected Yale Hoist 
For sale by Machinery Supply Houses. 
Put your hoisting problems up to us. 
ASK FOR NEW CATALOG. 


For tactory locking equipment use a Yale 
Master-key System. Write us for particulars. 


The Yale & Towne Mfg. Co. 


9 East 40th Street New York City 





TRADE Iouxk MARK 
UNIVERSAL MILLERS 





Accurate machining of Aeroplane Engine parts demand this 2A 
Universal Miller. Write for full particulars. 


FOX MACHINE CO., “iicxson: mice. 
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DROP FORGINGS 


THE WHITMAN & BARNES MANUFACTURING CO. 


ESTABLISHED 63 YEARS 
1000 WEST 120th STREET, CHICAGO, ILL. 

















AEROPLANE FIR 


WE HAVE SUPPLIED A LARGE QUANTITY OF 
DOUGLAS FIR FOR AEROPLANE PURPOSES. 


We have on hand at POUGHKEEPSIE a limited amount 
of SILVER SPRUCE for quick inspection and delivery. 


A. C. DUTTON LUMBER CORPORATION 





Mills General Sales Department Wharves, Warehouses 
SOUTH BEND, WASH. SPRINGFIELD, MASS. and Storage Yards 
TACOMA, WASH. POUGHKEEPSIE, N. Y, 

















PULL 


WESTMOORE PROPELLERS || ' 


SPLITLESS 
PROPELLER 












PECIALLY designed 
and constructed to 
meet the requirements 


of your power plant. 
(Patent Pending) y p p 


Duplicate the propeller that 
= gives you the best results. 
= Send us your blades and 
we will duplicate them. 











nevennensnaensueanecunessenansrunenssssueenssnnnsassnsnesssensees: 


Inquiries Solicited 
Built for high power motors 


Water proof and heat proof EE eis a 
QUANTITY PRODUCTION : 


WRITE FOR INFORMATION Z 





Address Aircraft Department 
WEST WOODWORKING COMPANY 
308-324 N. Ada Street Chicago 


BS HARRIMAN AIRCRAFT MOTORS CO. 


SOUTH GLASTONBURY, CONN. 








Cabinet makers with over thirty years’ successful business 
behind them. 























Ce | —_—_ 
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IN ACTUAL DAILY 
PERFORMANCE 


In every branch of military service—Engineer- 
ing Corps, Aviation Section, Quartermaster 
Corps, and general Patrol, Scout, and Dispatch 
duty—you will find the 


SIndian Motocycle 


With Powerplus Motor 


| Greatest strength, endurance, speed, power, accessibility, 
and all-round dependability. 

| We will be pleased to arrange demonstrations of all Indian 
} models for interested military officials. 













the same engineering skill which is 
responsible for setting new world’s 
records on road and speedway, could pro- 
duce an equally successful Aviation motor? 
Like the racing type, the Wisconsin Aviation 
models are noted for their dependability. 


“Wisconsin, 


AEROPLANE MOTORS | 







Illustrated Indian Catalog and other de- 
scri ptive literature sent anywhere on request 


| HENDEE MANUFACTURING COMPANY 
(Largest Motorcycle Manufacturers in the World) 
869 STATE ST. SPRINGFIELD, MASSACHUSETTS 











Made in 6 and 12 cylinder sizes. Write for 
catalog with complete specifications. 



















WISCONSIN wr 
aNliZ, \ MOTOR MFG. CO.  o, 
IN Ws 1 Sta. A. Dept. 338 352-3 é i) 
ee he MILWAUKEE, WIS. a Wa + 

) 9 we New York Branch: #1 Park Row aw aad 
ee Sees Factory Repre- . 








































ERIE SPECIALTY COMPANY 
MANUFACTURERS 


TURNBUCKLES oF 


of the 


Highest Quality Aircraft Metal Parts 





Bolts and Nuts in conformity with the standards 


adopted by the International 
to Satisfy the Most Standardization Committee. 
Exacting Requirements 

















Standard Screw Co. ERIE 822-2 > 


Guarantees Perfect Workmanship 


(of Pennsylvania) 


| CORRY, PA. 


New York Office: Woolworth Building ERIE SPECIALTY COMPANY 


Offices: 25 PINE STREET, New York 


LD Factory: Erie, Pennsylvania. 
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Aeroplane Company 


Jamaica Plain Boston 








Variable 
Speed 


Aeroplane 


Executive Offices 608-609-610 Singer 
Building, 149 Broadway, New York City. 
Telephones 6710-6711 Cortlandt. 


Lanzius Aircraft Company 











MICHIGAN 
AIRCRAFT COMPANY 


Builders of All Types of Land and Water 
Machines for Military and 
sporting purposes. 

Complete machines as well as pon- 


toons, flying boat Hulls, wings and 
controlling surfaces built to order. 


Manufacturers of aeronautical acces- 
sories and safety dual control steering 
apparatus for training machines. 


Michigan 








“THE TANDEM BIPLANE” 








INHERENT LONGI- 
TUDINAL STABILITY 











Richardson Aeroplane Corporation, Inc. 
New Orleans, La. 








Nov 
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WHERE LARGE PRODUCTION 
CONVERGES WITH THE MOST 
RIGID STANDARDS OF 
QUALITY AND EFFICIENCY 








@ Du Pont facilities and capacity can be de- 
pended upon to keep pace with the increased 
demands of the airplane industry. 


q Du Pont technical skill and experience will 
insure strict maintenance of the quality that has 


made DU PONT DOPE the standard for airplane 


surfaces. 


Du Pont Chemical Works 


E. I. du Pont de Nemours & Co., Owner 
120 Broadway 


New York 


} 

















Factors of Safety 


These Count in Aeroplane Construction 





NON-INFLAMMABLE 


Cellulose Acetate Base 


Celestron Gloth Yamishes 


provide another SAFETY FACTOR 





NON-INFLAMMABLE 


Celestion Sheets «° Films 


Transparent — Waterproof 


MANUFACTURED BY 


Chemical Products Company 


93 Broad Str et Boston, U.S. A. 
Manufacturers of Cellulose Acetate for nearly 15 years 























Radium Luminous 
Material 


SHINES IN THE DARK 


SELF-LUMINOUS INNUMERABLE USES 
REQUIRES NO IN ITS ORIGINAL 
MAINTENANCE OVER POWDERED FORM 
A PERIOD OF OR APPLIED WITH 
YEARS ADHESIVE 


A SAFETY DEVICE FOR WAR 


ON 
MACHINE GUN, PISTOL AND RIFLE 
SIGHTS; RANGE SCALES; AUTOMATIC 
TELEPHONES; WIRELESS APPARATUS; 


NAVIGATING INSTRUMENTS OF ALL FLY- 
ING AND SAILING CRAFT; DECK CLOCKS; 
WRIST, STOP AND POCKET WATCHES; 
SIGNALS; PLOTTING BOARDS; ETC. 


Radium Luminous Material Corporation 
Fifty Five Liberty Street New York City 





=—=—=——___ 


















REG.U. S. PAT. OFF. 


Craftsman Quality 
For Airplane Upholstery 


Approved by Uncle Sam and being used on thousands 
of his war machines. 


Other Suitable Qualities Furnished 


Fabrikoid meets every requirement of Beauty, Serv- 
ice and Economy. 


It is water, grease, stain proof and washable— 
Promptly available in any quantity. 


ony Hid ides 


pee 
\\ a 





Let Us Send Samples and Quote Prices 


DU PONT FABRIKOID CO., Inc. 


Wilmington, Del. Toronto, Canada. 
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AVIATOR SUITS 


WIND PrRoor WATER PROOF WEATHER PROOF 


Sanders Aviator’s suits absolutely wind and water proof made 
from heavy gabardine cloth—well lined—with hood to match. 


CoMPLETE $35.00 
Send for catalogue and samples 
SANDERS COMPANY el 


pice ese? 218 INDIANA AVENUE INDIANAPOLIS, INDIANA 





















The “D-D” KHAKI WATCH 


Reg’d U.S. Pat. Off 
For Officers, Soldiers, Aviators and for Sportsmen 
Prestige WALTHAM MOVEMENT Accuracy 
i) 


* A Safety 
\ Test 


from 
actual . 


photographs 





By E. N. Fales, 


Assistant Professor of Mechanical Engi- 
neering, Chair of Aeronautics, 
University of Illinois. 





a 









DANGEROUS SAFE 


the author's direction in the U. 8. Ground School of Military Aeronautics, 
University of Illinois branch. 

CONTENTS:—1. History of Aviation. 2. Types of Military Airplanes and 
Uses. 3. Principles of Flight. 4. Flying the Airplane. 5. Cross-country Fly- 
ing. 6. The Rigging of Airplanes—Nomenciature. 7. Materials of Construc- 
tion. 8. Erecting Airplanes. 9. Truing Up the Fuselage. 10. Handling of Air- 
planes in the Field and at the Bases Previous to and After Flights. 11. Inspec- 
tion of Airplanes, 


- = -4(gzIIMIZV UO AAO - — 


McGraw-Hill Book Company, Inc., 239 West 39th Street, New York. 
You may send me on 10 days’ approval: 


Fales—Learning to Fly in the U. S. Army. $1.50 net postpaid 
I agree to pay for the book or return it postpaid within 10 days of receipt 


The Khaki Watebi 

fitted with Waltham 

Movement knows 

the world over 

i recision asd 
vility under 


: NE 
180 pages—fully illustrated 4%" x 7”. Titro-Cellulose The “ Khaki’ Glass; Non- 
~ ag! Karatol binding rT ge coe oe explosive and unbreakable PH 
ae a oe = : iy n= The “Khaki” Glass will not catch fire. Other unbreakable watch crystals of 
: = ~~ nitro-cellulose products are highly inflammable. Our ‘Khaki’’ Glass is NON- 
In this book are set forth the main EXPLOSIVE and UNBREAKABLE; a protection for both the Watch and 
principles of flying which the aviator must know in order to understand his wearer. This Glass cannot drop out or become loose because held securely i 
machine, to keep it trued up and to operate it in cross country flight as place by our patented DOUBLE-CLINCHED Bezel. Dust proof and no 
well as on the flying field. The volume is based on the instruction given under affected by climatic changes (Bezel Patented, Sept. 11, 1917) 





a watc 
usage. All festurs 
kK a Ww Ny 
Khaki al : 
the result of specal 
study to meet te 
military require 
ment in a wrist 
watch. 


se ‘(No Fuss’’ Strap 
Pe, “‘Cravenette”’ Finish 


No Buckle, No Eyelets Olive Drab Webbing, Moisture 
p= ) Slips over hand as a loop Proof, Stronger than Leather 


We Radium Dial 


















— me ee ee 
- 
— 








ieias NSA) 
Signed. NS. Ses | Sold by leading Watch Dealers. Write us for full description 
; AA ' 
oem... | JACQUES DEPOLLIER & SON 
Reference E] Manufacturers of High Class Specialties for 
Av.— Nov.1-17 ¥ ) Waltham Watches 
Books sent on approval to retail customers in United States and Canada only Strike Again! 15 Maiden Lane New York City, U.S. A. et; 





Le 








ROEBLING 
AIRCRAFT WIRE- 
STRAND AND 











AEROPLANE | ? 
RIMS and WHEELS | 


Made by the oldest and best known 








THIMBLES steel rim and wire wheel makers in 
AND FERRULES America. 
MADE BY Quotations gladly furnished. 


W. 


John A. Roebling’s Sons Company The MOTT WHEEL WORKS 


TRENTON, NEW JERSEY, U. 8. A. Utica, N. Y. 
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Cellulose Acetate Dope 
No. 101 


Approved by U. S. Government 











Mfed. by 
SS = at” : 
PERRY-AUSTEN MFG. CO. 
ee ee ee ee ee 
Grasmere, Staten Island, New York, U. S. A. 
Post Office, ROSEBANK, N. Y. 








Manufacturers Acetate and Nitrate Dopes 








BALL AND ROLLER BEARINGS 


Annular—Single and Double Row 
Ball Thrust—All Types Taper Roller—Standard 
Roller Thrust—Collar Type Pressed Steel—All Types 


Sole Agents for the U. S. of 
The Bowden Patent Wire Mechanism 


for the Transmission of Reciprocating Motion 
. Through a Flexible and Tortuous Route. 


THE GWILLIAM COMPANY 
ENGINEERS 


253 W. 58th Street, (at Broadway) 
1314 Arch Street 


NEW YORK .. 
PHILADELPHIA 











LEYGRAND &CO. 


120 Broadway, New York 
MILL AGENTS 


ALUMINUM SHEETS 
Screw Stock, Rod and Wire 











VENEERED PANELS 


TD ok @) SECM 


AIRPLANE and HYDROPLANE 
CONSTRUCTION 


Send for Samples Chemically Treated Which Increases 


WATERPROOFNESS 
NEW JERSEY VENEER CO., Paterson, N. J. 


Teiephone, 3620 Paterson 











a 


DOEHLER 


BABBITT-LINED BRONZE 


BEARINGS 


have been used for years with the utmost suc- 
cess by the leading motor manufacturers 


in the automobile and airplane industries. 


ZHLER DIE-CAS 
; “MAIN OFFICE AND EASTERN 
WESTERN PLANT BROOKLYN RSEY PLANT 
TOLEDO.OHIO. NEWARK.N.J. 


Also Die-Cast Babbitt Bearings, Die-Castings in 
Brass & Bronze Aluminum and White Metal Alloys 








PROPELLER SERVICE 


By an organization equipped to 
take hold of your problems. 
QUANTITY PRODUC- 
TIONS. Let us advise on your 
specifications. 


W. A. DOYLE, TRENTON;N. J. 


i 











DON’T SCRAP ALUMINUM PARTS 


Save them with 


SO-LUMINUM 


new great “3 in 1” brazing, 
welding and _ soldering com- 
pound, stronger than aluminum 
or its alloys. A perfect substi- 
tute for acetylene welding in 
one-quarter time and cost. Use 
gasoline torch or gas blower. 
No flux. Booklet on request. 
Sample bar, $1.00. Used by the 
United States Army and Navy, auto 


and aero. companies, and indorsed 
by the British Munitions Board. 


SO-LUMINUM MFG. & ENG. CO., Inc. 
Reom 25, 1790 Broadway § New York City 
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Rubber Aero Cord 


FOR SHOCK ABSORBERS 


Prompt Delivery 


THE RUSSELL MANUFACTURING CO. 


349 Broadway, New York City 


Factories: MIDDLETOWN CONNECTICUT 





Oil Proof —Gasoline Proof 
Water Proof 


VELLUMOID GASKETS 
Tough—Compressible—Flexible 





If you are not familiar with Vellu- 
moid have us send you samples— 
either sheet or gaskets cut as per your 
blue prints. 


Expert Gasket Cutting department. Quick service 


Fibre Finishing Co., 27 State St., Boston 








Special Sheet Metal Work 


—for— 


Airplanes 


Precise Work Executed 
from Blue Prints or 


specifications . 


The Auto-Aero Sheet Metal Works 


45 High Street, New Haven, Conn. 


es 











PONTOONS| 


FLYING BOAT HULLS 


Built from your designs 
or from ours 


Palmer-Simpson Corp. 
Saranac Lake, N. Y. 


| 
| 
| 
| 











AIR-SCREWS 
PROVEN PROFICIENCY 


Detatled information upon request 


BUFFALO AEROPLANE CORP. 





BUFFALO, N. Y U.S. A. 


Cable Address, ‘“‘BUFFAIRO” 


Type “Bi” Type ‘"B2"’ 





Aeroplane Cylinder Forgings 


We make a specialty of hollow forging in dies 
under our hydraulic presses, aeroplane cylinder forg- 
ings of high and low carbon O.H. or alloy steels. 


We have furnished cylinder forgings to practically 
all the engine builders in the United States. 


Also Propeller Hubs, Flanges and Shafts, ete 


Miscellaneous steam hammer and hy- 
draulic press die forgings of all types.| 


Quick service our specialty 





| 
TIOGA STEEL & IRON COMPANY | 
52nd & Grays Avenue Philadelphia, Pa., U. S.A | 


en 








WOOD WORKING MACHINERY 


SPECIALLY ADAPTED 


FOR 
Aeroplane Factories 


Write for information catalogue No. 97 
OLNEY & WARRIN 


406-412 Broome Street 
Tel. Spring 4425 NEW YORK, N. Y. 


























« a - | 
Screw 


Machine 
Products 


Let us quote on your 
requirements for what- 


ever you need in this 
line, 

Compliance to specif 
cations, accurate work, 
— satisfaction guaran: 
teed. 


Any work up to 2%” diameter can be handled. 


THOS. H. DALLETT CO. 
PHILADELPHIA, PA. 
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r pet Recharges Itself in 30 Seconds 


3 n% aS yr 7 T . rs 4 
Be ra 2 es i A noteworthy feature of this compressed air starter is 


Dues enbe 


Leer 
x 


that it replenishes its energy in less time than any other 
starting system in existence. 
' : “** The 


Perfect Starter’’ 


@ Noalteration in motor or other gear 
reduction is needed for attachment. 
When the starter is not in use, the 
motor is left entirely free. Interference 
is impossible. ‘* Model D’’ for 150 
H. P. engines weighs 56 Ibs., and 
**Model C’’ for 250 H. P. engines, 
70 lbs. Tested and approved by U. S. 
and Foreign Governments. 
Ass Send for Free Booklet 

3 THE MOTOR-COMPRESSOR CO., Newark, N. J., U.S.A. 






“a 


pa 





SD) 


et _- 


Duesenberg Motors Corporation deat and builds 
high speed, high powered motors for Automobiles, 
Motor Boats ona Aeroplanes. Write for full details. 


on ME DUESENBERG MOTORS CORPORATION, 120 Broadway, New York 








Model 
D 
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C. A. Herrmann | FOR SALE 


1. One Model “R” Wright Air- 


S | DESIGN AND CONSTRUCTION plane of the Reconnaissance 
| Type—fully equipped with Hall- 
| Covering All Branches of Aviation Scott 125 Horse Power motor. 


= 2. One Model “S” Wright Sea- 
plane equipped with Hall-Scott 


). Bath, N. Y. 150 Horse Power motor. 






























































zi 3. Two Hall-Scott 125 Horse 
ia 4 Power Aviation Motors. 
| . : 4. One Hispano-Suiza 100 Horse 
3 ) , marie 
185, The Beam Airplane Company Power four-cylinder motor. 
(INCORPORATED) = 
lies | dl ai = 
rg- Announce that they are in a position to accept a The above equipment is in most ex- E 
els. few students in their Aviation School. ; so ‘ 3 
ally an cellent condition and can be secured 
CURTISS and EUROPEAN MOTO : ery : 
: at very reasonable prices. 
| TRACTOR and PUSHER MACHINES y al sais 
. | CONSTRUCTION EXPERIENCE a ’ : : : 
: on’t fail to sen é - 
ele FEES and LIVING EXPENSES REASONABLE F Don't fail to send for detailed speci 
m NO CHARGE FOR BREAKAGE = fications and prices. Address Box 
3 | Correspondence tavbted z 50, AVIATION AND AERONAUTICAL 
f| THE BEAM AIRPLANE COMPANY eee 
VY | OHIO 
I S. A TOUETTUOTRRENTOOEATEATNOTND ENN NAT 
a ee : 
| 
Classified Advertising 
10 cents a word, minimum charge $2.00, payable in advance. Address replies to advertisements with box numbers, care of 
AVIATION AND ABRONAUTICAL ENGINEERING, 120 West 32d Street, New York. 
ur ’ 
what: FOR SALE -~90-hp. Curtiss motor, $1000. New 50 Maxi- WANTED—Reliable, experienced airplane propeller builder. 
this hotor, $400. 45 Maximotor, $300. New seaplane. $900. $4000 Must have ample glue room experience. Address with reference 
pecifi- parts Stock, $101 0. Address O86 Trumbull, Detroit, Mich. and length of experience in first letter, Box 61. 
work, 
“ ENGINEER-EXECUTIVE, at sent d, is d 
aran at present engage prepare mai. ie (Vaan sili PRET EDK eee saith deinediiaaaiied 
© undertake the organization of an airplane plant. Equip- hd ey py NE Ss See oe ee eee 
a production and operation plans available, also staff ex- f * wane omen 
enced assistants. "ESS x 91, care y N AN - : ; 
tens. eae eS eee FOR SALE—Five dissembled French L’Aviateur 60-hp. mo- 
). lane teeeataeea aR tors with quantity of spares—make us offer; also several thou- 
FOR SALE—G0-hp. motor, complete, good as new, guaran- sand dollars’ worth of miscellaneous airplane parts in good 
- Bargain. Also parts of Curtiss biplane. Address R. Zim- condition at 75% of cost price. Glenn L. Martin Company, 


Be wer, Warsaw, Ind. Los Angeles, Cal. 
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Aeronautical Trade Directory 


Advertisers in this issue are printed in heavy face type. 


ACETYLENE WELDING AND 


CUTTING 
Davis-Bournonville Co. 
Searchlight Co. 


ACCESSORIES AND INSTRU- 
MENTS 


DuVivier, Harnest J. 
Moto-Meter, The, Co. 

Sperry Gyroscope Co. 
Standard Aeronautical Co. 
Taylor Instrument Companies 


AIRPLANES 
Aecromarine Sales and Engineering 


Corp. 
American Automotive Co. 
Automotive Engineering Co. 
Bates Aeropiane Co. 
Benoist Aeroplane Co. 
Boeing Airplane Co. 
Burgess Co., The 
California Aviation Co. 
Curtiss Aeroplane and Motor Corp. 
Dayton Wright Airplane Co. 
Des Lauriers Aircraft Corp. 
Fisher Body Corp. 
Flint Aircraft Co. 
Fowler Airplane Corp. 
Gallaudet Aircraft Corp. 
Hall, J. Robinson 
Heinrich, The A. 8. Corp. 
Herrmann, Chas. A 
Janney Aircraft Co. 
L. W. F. Engineering Cov. 
Lanzius Aircraft Co. 
Lawrence-Lewis Aeroplane Co 
Lawson Aircraft Co. 
Lewis & Vought Corp. 
Longren Airplane Co. 
Michigan Aircraft Corp. 
Ordnance Eng. Corp. 
Richardson Aeroplane Corp., Inc. 
Rogers Construction Co. 
@amith, Kyle, Aircraft Co. 
Springfield Airplane Co. 
Standard Aero Corp. 
Sturtevant Aeroplane Co. 
Thomas-Morse Aircraft Corp. 
Walden-Hinners Co. 
Whitehead Aircraft, Ltd. 
Wittemann-Lewis Aircraft Co. 
Wright-Martin Aircraft Corp. 


AIRPLANE ENGINES 

Aeromarine Piane and Motor Ce. 

Automotive Engineering Co. 

Bournonville Motors Corp. 

Cleveland Aero Motor Co. 

Curtiss Aeroplane and Motor Corp. 

Duesenberg Motors Corp. 

General Ordnance Co 

General Vehicle Co. 

Hall, J. Robinson 

Hall-Scott Motor Car Co. 
Aircraft Motors Co. 

Knox Motors Co. 

Maximotor Co. 

Miller, Harry A., Mfg. Co. 

Orleo Motor Co. 

Packard Motor Co. 

Roberts Motor Mfg. Co. 

Sterling Engine Co. 

Sturtevant, B. F., Co. 

Thomas-Morse Aircraft Corp. 


World's Motor Co. 
Wright-Martin Aircraft Oorp. 


AIRPLANE PARTS 
Auto-Aero Sheet Metal Co. 
Barcalo Mfg. Co. 

Century Telephone 


o. 
Erie Specialty Co. 
Levett, Walker M. Co. 
New Jersey Veneer Co. 
Pressed & Welded Steel Prod. Co. 
Rogers Construction Co. 
Parts 


ALUMINUM 

Acieral Co. of America 
Aluminum Castings Co. 
Aluminum Co. of America 
American Metal Co., Ltd. 


Construction 


Leygrand & Co. 

McAdamite-Aluminum Co. 

So-Luminum Mfg. & Eng. Co. 
(Solder) 

United Smelting & Aluminum Co. 


AVIATION SCHOOLS 
Atlantic Coast Aeronautical Sta- 


tion 
Beam School of Aviation 
Curtiss Training Schools 
Hydroaercraft Co. 
Michigan State Auto School 
Moler Aviation Instructors 
Stinson School of Aviation 
West Side Y. M. ©. A 


BALL BEARINGS 

Gurney Ball Bearing Co. 
Gwilliam Uo., The 
Hess-Bright Mfg. Co 

New Departure Mfg. Co. 
Norma Company of America. 
8. K. F Ball Bearing Co. 

U. S. Ball Bearing Mfg. Co. 
BALLOONS; DIRIGIBLES 


Connecticut Aircraft Co. 

Custer Specialty Co. (Statoscope) 
Gas Engineering Co, (Gas Plants) 
Goodyear Tire and Rubber Co. 
United States Rubber Co. 


BAROGRAPHS 
ROMETERS 


Green, Henry J. 

Haustetter, A. 

Sussfield & Lorch 

Taylor Instrument Companies 
BEARING METALS 
American Bronze Co. 

Fahrig Metal Co. 

Levett, Walker M. Co. 
Myers, J. J. 

BUSHINGS 


Bound Brook Oil-Less Bearing Co, 


CARBURETORS 

Miller Carburetor Co. 
Stromberg Motor Devices Co. 
Wheeler and Schebler 

Zenith Carburetor Co. 
CLOCKS AND WATCHES 
Chelsea Clock Co. 

Depollier, J., & Son 

Waltham Watch Co. 


CLOTHING 
Abercrombie & Fitch 
Rogers, Peet & Co. 
Sanders Co. 

Spalding, A. G., & Bros. 


COMPASSES 


Sperry Gyroscope Co. 
Taylor Instrument Companies 


DOPE AND VARNISH 
Adams & Fiting Co. 
American Emaillite Co. 
Chemical Pr s Co. 
Conover, The C. E., Co. 
DuPont Chemical ‘Works 
Flexible Compound Co. 
National Aeroplane Co. 
Perry-Austen Co. 

Pratt & Lambert 
Standard Varnish Works 
Valentine & Co. 

Weeks & Co. 


DRIFT INDICATOR 
Sperry Gyroscope Co. 

DRY KILNS 

Cutler Dry Kiln Co. 

Grand Rapids Veneer Works 


DYNAMOMETER 
Sprague BDlectric Works 


ENGINE PARTS 
Akimoff, N. W. 

Allegheny Forging Co. 
Barcalo Mfg. Co. 

Burd High Compression Ring Co 
Dallet, Thos. H. Co. 
Doehler Die Casting Co. 
Erie Specialty Co. 

Fibre Finishing Co. 
Gifford, Leland Co. 

Gill, P. H., & Sons 
Hydraulic Pressed Steel Co 
Levett, Walker M., Co. 
Park Drop Forge Co. 
Standard Parts Co. 
Taft-Pierce Mfg. Co. 

Tioga Steel & Iron Co. 
Williams, J. H., & Co 
Whitman & Barnes Mfg. Co. 
Wyman-Gordon Co. 
ENGINEERING 
Automotive Engineering Co. 
Ordnance Engineering Co. 
White, J. G., Engineering Corp. 
Villegas, Jeorge 

FABRICS 

Courtrai Mfg. Co. 

Lamb, Finlay & Co. 
McBratney, Robt, & Co. 
Whitman, Clarence & Co. 
FIRE EXTINGUISHERS 
Fyr-Fyter Co., The 
Johns-Manville Co., H. W. 
Pyrene Mfg. Co. 

GAGES 

Boston Auto Gage Co. 
Crosby Steam Gage & Valve Co. 
Foxboro Co., The, Inc. 
United States Gage Co. 





AND BA. 


GASKETS 
Fibre Finishing Co. 


GLUE 
Ferdinand, L. W., & Co. 
Baeder & Adamson. 


GOGGLES 
Strauss & Buegeleisen 
Strong, Kennard & Nutt 


HOISTS 
Yale & Towne Mfg. Co. 


HANGARS 

American Bridge Co. 

Anchor Corrugating Constr. Co. 
Ashley Steel Bldg. Co. 

Howell, Field & Goddard, Inc. 
Keasby & Mattison 

Milliken Bros. 

Pruden, C. D. Co. 

Virginia Bridge & Iron Co. 


LIFE PRESERVERS 


Universal Safety Mattress Co. 


LUMBER 

Alcock Co., John L. 
American Balsa Corp. 
Chetham Lumber Co. 
Delatour, J. 

Dutton, A. C. Lbr. Corp. 
Ludlow, Israel 

Mengel, C. C., & Bros. Co. 


LUMINOUS COMPOUND 
Cold Light Mfg. Co. 

Radium Dial Co. 

Radium Luminous Material Corp. 


MACHINERY, METAL WORK- 


ING 


Dalton Mfg. Corp. 
Warner & Swasey Co. 


MACHINERY, WOOD WORK- 


ING 
Defiance Machine Works 
Fox Machine Co. 
Olney & Warrin 


MANIFOLDS 
Ajax Auto & Aero Sheet Metal Co. 


MAGNETOS 

Bosch Magneto Co. 
Berkshire Magneto Corp. 
Ericsson Mfg. Co. 

Remy Electric Co. 
Splitdorf Electrical Co. 


METALS 

Acieral Co. of America 
American Vanadium Co. 
Bethlehem Steel Co. 
Detroit Pressed Steel Co. 
Federal Pressed Steel Co. 
Garland Ventilator Co. 
Gueder, Paeschke & Frey Co. 
Levett, Walker M. Co. 
Myers, J. J. 

So-Luminum Mfg. 
MODEL AIRPLANES 
Ideal Aeroplane Supply Co. 
Wading River Mfg. Co. 
ey lg 

Hendee Mfg. 

OILS AND UBRICANTS 
Baker Castor Oil Co. 
Graphite Lubricant Co. 
Gulf Refining Co. 
Sheppard Ideal Ol! Co. 
Standard Oil Co. 

Swan & Finch 

Texas Co, 

Vacuum Olli Co. 

OIL PUMPS 

Wayne Oil Tank & Pump Co. 
PACKING 

Fibre Finishing Co. 
PHOTOGRAPHY 

Brock, Arthur, Jr. 
Herbert & Huesgen Co. 
PISTONS 

Levett. Walker M., Co. 
PISTON RINGS 
American Piston Ring Co. 


PONTOONS 

Niagara Boat Co. 
Palmer-Simpson Corp. 

Welen Marine Equipment Co 
PROPELLERS 

American Propeller & Mfg. Co. 
Buffalo Aeroplane Corp. 
Doyle, W. A. 

Harriman Aircraft Motors Co. 
Hazel Walnut Propeller Co. 
Lang Propeller Co. 

West Woodworking Co. 


Names of 


PYROMETERS 
Foxboro Co., The, inc. 
Shore instrument @ Mig. uy 
Taylor Instrument Compas 
RAVIATURS 
= F—my 3 Mfg. Corp, 

jax Auto & Aero Shhose i Metal (, 
Bush Mfg. Co. 
El Arco Radiators Co, 
English & Mersick Co, 
Livingston Radiator Co, 
Rome-Turney Radiator Co, 


RIVETS 
Stimpson, Edwin B. Co, 


SCLEROSCOPE 
Shore Instrument & Mfg. Ce, 


SHOCK ABSORBERS 
Dural Rubber Corp. 
Russell Mfg. Co. 

Wood, J. W. Elastic Web Oo, 
SPARK PLUGS 
Champion Ignition Co. 
Johns-Manville Co., H. W, 
Pyro Ignition Co. 

Rajah Auto Supply Co. 
Splitdorf Electrical Co. 
SPEED INDICATORS 


Foxboro Co., The, Inc. 


Johns-Manville Co., H. W, 

Stewart Warner Speedomes 
Corp. 

STABILIZERS 


Greene Aeronautica! Co. 

Martin Arodynamic Stabilizer, 

Sperry Gyroscope 

STAMPINGS 

Lansing Stamping & Tool Ose, 

SLARTERS 

Bijur Motor Lighting Co. 

Christensen, The, Engineering & 

Dayton Engineering Laboratere 
Co. 

Motor Compressor Co. 

Northeast Electric Co. 

Wagner-Hoyt Electric Co. 


TACHOMETERS 

Johns-Manville Co., H. W. 

Nelson Blower & Furnace Co, 

Queen-Gray Co. 

Stewart Warner Speedometer Con 

Veeder Mfg. Co. 

TANKS 

Janney, Steinmetz & Co. 

THERMOMETERS 

Foxboro Co., The, Inc. 

Taylor Instrument Companies 

TIRES AND RUBBEK 

Dural Rubber Corporation, 

Goodyear Tire & Kubber Os, 

United States Rubber Oe. 

TOOLS 

Browne & Sharpe 

Hall-Scott Motor Car Oo. 

Lansing Stamping & Tool 0s 

TRUCKS AND TRAILERS 

Federal Motor Truck Co, 

Four Wheel Drive Auto Co. 

Nash Motors Co. 

Packard Motor Car Co. 

Sechler & Co., The 

Service Motor Truck Co 

White Co. 

TUBING 

Empire Art Metal Co. 

Frasse, Peter A., & Co. 

Pennsylvania Flexible 

bing Co. 

TURNBUCKLES 

Dayton Metal Products Oo, 

Erie Specialty Co. 

New York & Hagerstown 
Stamping Co. 

Standard Screw Co. 

WHEELS 

Ackerman Wheel Co, 

Mott Wheel Works 

National Wire Wheel Works 

Wire Wheel Corporation 
America. 


WIRE 


American Steel and Wire (6 
Century Telephone Const 


Co. 
Electric Cable Co. 
Roebling’s, John A., Sons 
Simplex Wire and Cable Ce. 
WIRELFSS 


American Radio & Researed © 
American Wireless Tel. Co. 
Cutting & Washineton. 
Crocker-Wheeler Co. 





No 


1,19 BF November 1, 1917 AVIATION 


antes 
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Metal (), 
Ce. 
» Co, 
» Ce, 
y. 
Ww. 
eodomes 
pilizer, 
1 Oo, 
coring (4 
.boratoria 
Ww. 
ce Co, p 
— ; | COUT-PLANES carry observers 
| , _J who locate masked batteries 
and map the country behind the 
eal enemy lines. Upon their safe return 
K | and the speed made may depend the 
Os, i — lives of thousands. 
And that safe return with speed is 
Te = \ | oe impossible without certainty of 
LER \ : ai power production and transmission 
co, } \ | © ; /- for the mounts driven by those 
: = " observers’ pilots. 
| —_ The power of an airplane’s motor deter- 
: mines its value; the continuity of that 
a power, its dependability. 
Hess-Bright Ball Bearings will increase 
} Oe, : Two-Direction Thrust Hess-Bright power through cutting friction down, and 
owed Ball Bearing of the Type used on assure its continuity through the excellence 
Airplane Propeller Shaft Application ae tke snanntacttire 
Vorks . HESS-BRIGHT'S CONRAD PATENTS Government orders largely specify Hess- 
vation ARE THOROUGHLY ADJUDICATED Brights. 
ire Co. q 
=~’! TTHE HESS-BRIGHT MANUFACTURING COMPANY 
— PHILADELPHIA, PA. 
earch ¥ ‘ ' 





— 
THE WILI IAMS PRINTING COMPANY, NEW YORE 





















y U.S.A 

















5 
ee @) mee 
> ‘a 


1 
the America 


a@-Ouiza motoy 
» altitude ‘record 


"OL 2 2,000 Tt 
aft Corp 


ne driven b 


peso mo 
a 
Imade 








ircr 


hairp 





On Se 





New Brun wick 














